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configuration (depentfng on th^lat^e poo 
those skilled tn the art. these strategies are 

Strategies moiatv for the first target is greater 

Wnd to tataroetlraandi such evaluation 
rXSt part, o, *e — 



* The actual on-rate if the on-rate was to be 
moiety but otherwise taking into account 



measured independently of the on-rate of the other binding 
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«*. -» assssassa :srssr 

tea region and/or introduce amino ec.da Irnportmt * f »™SSm- sterlo hmdrahoe or intermolecular repulaon. 
factions and optionally also *^^^^^C^Z» the greatest potential for hydrogen bondmg 
The invention also «*«»*"^^ target ligand to diminish »e on-rate 

will Introduce an- aqueous -cushion Into the interlace ream » „ composition of an existing binder 
coStioTto affinity. The invention also <^^^^^^ZTto^ ^ Is proximal to tha 
introducing or one* '^X^^^ J^^X binding region or any Interface between 
binding region or a region which borders the mterta oe J" J^' temptetB8 j^t ,he on-rate and off-rate een be 
tiTtJget binding moiety and the ^^t^ a^XlZ^M^ <*»>««» «" *° lnolud!nfl ^f""'"" 68 
routinely measured using various technologies ^"^^^^e method the antibodies have peptide tags 
m«asurina these rates In real-time <B«osrte). In one <™W>ment o t me nmn anybodies are evaluated 

*a?Kem to their D N A eg a phage ^^^^^^nS^curate measure of titeir true 
Independently of the phage or dther be lengthened in a relatively high affinity 

on rates and off<ates. The invention also oontemplatea ^^^ ow ^Ziat0a that an antibody having a 
^cond target binding moiety to reduce .ts «ru «te. J^^^ 0 ?"peW baiter ensure its diffusion throughout 
Xed on rate could be fused to a ^^il^^mZt tom the cell, and that a reduced on-rate 
a tumor since a single Immunotoxin ^"^7 am™ highest concentration of tha immunotoxln. The 
will diminish the number of molecules binding to o*Mt"*« * on-rate and off-rate and a higher onnrate 
£venZ contemplates that the ™>* *• 18 

lower off-rate Ab could be delivered in MMM<W L whweir 1 on-rate contribution to the affinity df the 

SSff STSRXSA EZSZpXtt: &Z rate appro, 1 «* molar affinities, 
m^ef etafi lnoVeninte between 5x10* and 5x10* 

h another aspect the Invention contempts ^J-^ » IZrEtKt^:* ^ 
portion and that one or both tile length, Z F ^Fc oortion; and b) the amino acid composition 8 of hinge 
combinations of these Interrelated factor^ ^"fflg22t BgB n* binding moiety where the fire* Dgand 
portlon'are selected to reduca the *^S2™to«aS hsffinhy of the second ligand binding moiety where the first 
binding moiety Is unbound relive to the JJ"* bloadly oontemplates that the length and molecular 

ligand binding ^^T-J^^l^^nM^^^ coUeotivety contribute to.the affinity of 
weight of the Fo and the flexibility of the hinge region ^whi muivi y depending on whether the target is 

Ltolecule in proportion ^^ec"^ tafget binding moiety, »ny 

stationary or moving, once the i muhlspecifio «»■ ^ towards the Fo or first ligand 
increase in the molecular weigh! [^^^ from binding especially 

binding moiety will sefva as a lever In a "^"^"V^wnh. This same lever effect will impinge on the 
since the off-cate of this binding bX^eer degree due to its higher affinity. Wiethe 

binding on the binding of the firet ligand b nding ™<W^™. * ", e whef e tne hea vy chains are linked 

hinge region is extra flexible or tee effect on the individual and paired 

through several disuffide bonds with ^ b ^^^^^Z other hand, decreasing the flexibility 
binding of both the first and ™™*™*^*% 0 T^ZZ composition and increasing the molecular weight 
of the hinge region by alteration to its ength and/or amino aoio ^ comp > ext9rt . The latter strategy 

distribution towards the "free' end of *° JJ ■£SSSSZ lengthened to increase to increase its 
may be less desirable where the Fab of ^f^^ nv 3^^ ch Xor heavy chain antibody (two heavy 
pmponsityfor.«n^ 

chains but no flght chains) the Nnge ^region cou withth a simultaneous binding to both the first and second 
linking the heavy chains to an extent that does I"*'"™ w ^ a nvir onment, naturally or through 

target binding moieties. The invention a ^ oont f^~;~^"^° m0 T t wh i ch will favor a greater impact on 
intervention, ie a fluid onvironment ZTZ^^S^^Z will Seave an Fo into 

disengagement of the second ligand ^ding jflMety, ™ °7 . ^ |ever affaot will primarily impinge on 

enzymes in a targeted solid tumor environment). 



m ore w .. — , - - - 

several more disulfide bonds eg. IgG3 
8 shear rate, presence of degrading enzymes 
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So motety Is selected on the basis ^M^™^™^ to affinity maturation, depending on fte 
oforeseleoted affinlty.for the first ttrgetllgand 1^°'^"^° « mo muWspecifio binding Dgand as a whole, 
^eTtace and affmftv in question) ™ ^^^Tao btadS,g affinhv of the second ligand 

Zfirst ligand binding moiety is bound. Irr «•< way, ™ strategy may have accentuated or at least 

mX be predicated ori;the first «gand ^^^^ h t^ongeXb o, for alLnpie where bo* the first and 
equal application where the first I'O 8 "^"*^ 0 '!^" ?! having the correct binding Interface for the 

S Hgand binding motety are devoid of alight^ oW '^"ne^^pletes that the individual affinity of second 
«eond target binding ^^"^J^MSSK ensure that its individual affinity was not 
ligand binding moiety selected In *° a wve i manner w 
sufficient for substantial independent targeting. 

h wiU be appraclatad that the *r^^^ j-£P- 

pV^ttrgetceBewhi^^^^^ 

Drimarilv on the target cell populabon) even where "f°JSTr^iJ" ' „ Baand is 0 f sufficient affinHy In the 
ceT^pulation, by employing a multispeclflc «8 and l"^^'^^ 8 ^^ r.gand being available for 
^L P m^nl»toeffe.c«rvelv IwlthbffecO bind o. ^'^Sa^nTa^.da^y high affinity Bgand could initially 
dmultaneous binding. As suggested above, rt wril ™, a '* r *^£™ affinity „ aand binding arm which is individually 
beTmptoyad on one of the ligand binding «rms * ^^^^iX^HvMbe employed, and that 
insufficient for targeting its target «»««2«S LeTe dulXmoderate affinity with similar lack of indmdual 
the high affinity ligand binding ™°™^^™ZX£™° evaluate the effect of blocking two receptors on *e 
effect. In one embodiment, tta c0 ^ n ? n £ Bfl to ^ 0 £ f 6x C R4 on a breast cancer cell. In one embodiment, the 
same cell, for example chemoldne receptors ^^X^lJLt in the olrcumstancas to permit the moiety to 

rlmT S£Z fS^^ — hMr ^ ° n ^' 

SnTmrbtnqSgTd^ " ~ 

V^reapeottoeeohoftnepreoe^ 

ZprSng a first ligand moiety «hichre= = sa «N>Wjg« ■ age* and a secondhand binding 

entity for example a diseased ^^J^^S'i,, that 1) it does not lend itself to facilitating or 
moiety that recognizes a target ThSESSS 2W» expressed on ncvdieeased cells that are 

permitting internalizaflon of the causing or mediating call or infectious 

proximal to. or border a tfsease^ssociated a *2c^d Hgand binding moiety for the second target ligand 

agent). According to one embodiment, the »«™* °* ™ !^MaE». so that the multfcpecific ligand will more 
Is reduced, for example due tissue eg. a tumor. Fbrthar. the invention 

readilv migrate through a non-diseased trasue ooraenng a oisb « «■ «vamole at least In part due having a 

SmKETthat thTfirst ligand «n^mole«h»s^ ^^^pSS deS L.tispeoifio I.*** 
reduced on-rate. Thus the invention contemplates that a P°P™r™" 'K ^at^^, to bom types of cells, 
win have a procCvity to bind to cells in me.region of^r ce^v^on a^mui^uw a off . 

to one embedment the ^^\f^r^^ 0 tv^X^^^^ » Wrtd to 
rate and/or an on-rata/off-rate which ' Incraases ,„ TaboveHnentioned strategies for 

diseased non-tf,seased cells due to the adjacent ^P' 8 ^^^* ^Jt can be adapted toa substrata 

generating* binder that binds P r ^' e "* a "y^ b ^' wchhaving a density of one of the target ligands or 
Lch as immediately adjacent preferably oer ^^S^SSSn of bo* target ligands. In connection 
columnar packing materials ^ SKZt effector platform may be employed with 

with the foregoing, the mventtoo ?S^S^S^7m^Sm P"* 0 ™ « Imrnunooytokine approach should 
varying affect on the non-d,seased JSght well have some effect on normal cells, 

have a minimal effect on normal cells, ^J^^XcSiSMt .of radionuclide; in each case the effects 
and radionuclide effect win have ^ ade ^ te d ^ ^the ^ti«*eSfic ligand for non-dfeeased cells. According to 
will be exerted to a degree depending on tt>e «£"ity °f he ^ b , nds t0 a ^ „ Band that 
one embodiment. ^ en ^^^^!^^X^ X^<^ the invention contemplates that 
permits or facilitates mternahzatlon of the to «wd or conjugated to a polypeptide 

me first target binding mo.jty mey have •^J^SStSSSX sec<lndligand binding moiety binds to 
comprising a functional toxin domain eg. PE. In a P ro ! e "« a ^°™™"^ n ^ a roa , row (eo . a stem cell, 
Tligand that Is expressed primarily on a ^""f?*, ^^f^^^^^U«ad on me offending 
adipocyte «to.» and the first ligand binding moiety bmds J^'^^rfS^l" pam-The invention 
SnWceU type. In ftis connection me invention ^J^^^S^B mmlotoxins. therapies with other 
•XS^lT^SCrS ISA wW , 9 me integrity of tumor cel, 
vasculature. 

With respect to each of the proofing ^^^'^Z^ ^Z^^r^ 
Bgand binding moiety is constituted by a I a 6 "^' 0 ^"" 8 . to fXasmhibltore, agonists, antagonists of same, • 

s^co^s«:^ 
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modifier titan the . «*, ^S^^^SXX^^K StC-P.or 
bioresponse modifier ie. bound thereto), has a rmweiy* T, first target binding moiety to the first target Hgend. 

moiety may be toe rt ,^^2*??3?hW form of disassociated Febs. recognizing multiple 
library of seoond ligand ^^^^^^l^^fo" t^jr ability to bind to the bioresponae modifier. 

w whae 3d tote reeeptor end screening for their ability to bind to the Woresponse modffier 

bioresponse > modifie r "™! n , Aaato fte Ss of the Fab-ttoresponse modifier for the target receptor could be 

the bioresponse modffler onto ,an X^S^SXI. the invention is also directed to an 
members for those ^^STm^oK MM I to on. rector but hinders the binding to at least one seoond 
r£c? ^et^bTstolt ch«^ o*Tr ZJ^Iar Wn^oe. athibutoble to the proximity of the 

the BRM to the BRM'e receptor binding site and optionally also the amino acid composlbon of 



the antibody at that interface. 



the invention contemplates that fluid flow can be simulated in a Picador, "j^ 0 *™" C0,Umn pa ° ked *"* 
one or more known packing materials to simulate flow over a hgand coated substrate. 

n*. invention elso contemplates an apparatus and method for testing llgand binding in a circulating fluid 
^Sln^TSX^ of the invention can be tested and wherein a contmous flow of 
ZTm«LS«m« »oends of the invention and/or llgand bearing entities (09. cells or svnthetceg. 
latex ^neTs Sam cw be adjusted to a cell slie) to which one or types of Uganda have been affixedly associated 
a^rSlo knov^^odi can be generated. The fluid contact Interface of the apparatus has a generally 
S^ar iLe a^tep^vex or otherwise capable of containing the fluid and thereby preferably perrmte fluri to 
Sw^otT^rfa^tinuoualy. For example, this surface mey be enclosed with a bagel^haped ovfinder 
whteh is optionaBy open at a location opposite the fluid contact surface *<" introducing and/or removing ite 
Entente o?tt^ may completely enclosed with the exception of an access port, from which any a.r may optionally be 
SoSoTe^cu^ 

rotated or oscillated (eg. in an elliptical, oval or similar shape well known to those skilled in the arts of fluid 
mec£an£s and mTateTen^neerinb arts) in a variety of different planes or with rocklng-like motion^ hta^w 
TSut to perfetaltio pressure (le, where flexible tubing is used) to generate ^ eon *" UW8 J ,ra ^^ rb ^° 3 
freTfluid flow over the fluid contact surface at selected rates simulating the venous shear rates of arterial, venous, 
tattaStel tow (including different diameters of such vessels) or interstitial flow. The invention also 
contemXwath^e fluid olntact surface may be provided with a 1J, subsfrate for Unking *-«*^"™*» 
w te~et Uganda or llgand bearing entities to permit fluid flow across the substrate In a plane substantial* parallel or 
oonformlnato the axis of flow and/or 2) optionally with one or more mlcro-ooreens or otherwise permeable 
^atsC tl \ZZ network ormatrix of bea«Hike materials or spheroids eg.latex spheres having associated 
Bgands or purification column packing materiafe, optionally buoyant materials, or composite materials! notudng a 
smaller bead serving as a spacer, or materials comprising projections or interconnections serving as spacers, so , as 
Tat least partially simulate flow around cells within a tissue) which ere arranged transversely across the MHuW path 
and at lea* partially intersect thet path (see Figure J, the ^ore-screens optionally being imperv^us to the ihgand- 
beering entities eg/cells but not to the ligands eg. multispecifio ligands of the Invention (being tested for their 
binding ability) 

In another aspect the. invention is directed to methods of making a mulfispeelfie antibody in which: 

a) the heavy chains are linked by a flexible linker such as (sergW. to ensure that .they are eorreotly toked 
(have different specificities) and the light chains are the same for bote the VL domams (see Figures A & 
B). For example, the light chains (assuming the construct hes two light chalnsl are generated for a first 
target binding moiety eg. in one aspect of the Invention, therelativelyhigh affinity binder, optionaBy from 
a light chain germBne se<pjence, and this fight chain is then coupled with a diversity of heavy chains to 
seleot a pair of chains which bind to the second target Hgand, thereby constituting the second llgand 
binding moiety, which may . be a relatively low affinity binder. An alternate or concomitant strategy to 
generate a lowar affinity seoond ligand binding moiety would simply be to substitute the light chain of the 
first llgand binding moiety for thet of the second llgand binding moiety and to test the affinity. In the 
case of a multispecifio which target BRMs to particular target cells, where tor example, two high affinity 
binders are preferred, the heavy chain and light chain binding to the BRM can be truncated 
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wShout associated light i*alnsL wherein the h ^ to appr ecl8ted that tlslrton of « 

ZdS^on In this case could be adapted to E. Colu It w« aso oe w ^ BRM t0 ^ m lino 

£S part of the CH1 and **^™£^£*c& ^n^as'shown ^ 

t cou , d ate0 be emplovaa m ccniunc.cn wl* other function* moieties fused or con.ugated thereto. 
Such a construct could also .be 0™"°*° a „ 1 L i radionuclides etc. 

fc, example toxins, oytotanes, enzymes, pro ^ 
In one prefe^ embedment, the in^^^ 

ZXJS and annate which at leest sufficiency the second target Hgand when 

t 9 seoottaet Hgand to prov.de oppo^fe. L^t^T^co^SU binding moiety havH,g a M£veW 
the first target binding moiety is bound to first targe* . ugan* in<top endentlv.of the binding of the first /target 
SminKabiBty to bind or stay bound to** *°ond ^ wB , bM to the target poputetton of 

Smfing moiety to the first target Ugend, such above, the strategy embodied in*.* 

*«!ffinlW and avidity of said first moiety are selected to ^•*"^3 g and and wherein the relative 

^^n^ cftHbUity of said ^}°J?^^Z X«°* « »<« ust8d to 

„™ P * ° Ifi-itv or both the affinity and avidity erf said Moonamo^w wWl0Ut the first moiety, first or 

^rp^fiiofthe^oondm^ 

substantially oontemporaneoudy. ^8 to *e first ^ter 8« ^ of flrst moieWforte^gM 

b divalent and the second moiety .s than the affinity of the second mowrfv forrts target 

inand Is for example .up to several orders of magnitude " ^,, e of b i ndina to different target 

S astf^ussed below. In a preferred en^botflment boti oasa of tumor cell targeting, 
KdsTn *e same cell, for example as Invention contemplates that the first 

pSarty with respect to cells *at '^'^XrUM to ^neighbouring cell. Accordingly, in *e case of 
I«nfertv mav bind to one cell and the second moiety may "templates that such same oell interactions 

So^cVulring crossing for biological aotivhv jhe '^^s^l mot^ty Is bivalent. In one embodiment, . 
^Sert ceU interactions are optionally accomplished when tit ^second m ^ another embodiment, 

a^ea^e* said first and second molties ^"'^Ci between cells of the same population 
faidTst moiety binds to at ~J»^*3£2& w^ch between populations or^populations 
or sub-populatloU, for example. h ^ 8 „, f ™ example, activated vs. non-activated, disease- 

of immune cells teg. see WO ^^^J^Si^S*^^ oertain receptors or o*ar «gsnds Wor 
associated or non-diseaae-assoelated (over-expreesmg ^ » ^ m molecules or MHC peptide complexes] 

exalte cytokine or growth factor receptors, P^^'^^t to those skilled In the art), end said second 
SI differentiating markers hereinafter ^or Indirectly exerts a therapeutic effect, for 
mote*. In Virtue of its binding to *e second terge ^^.Sment said second moiety hes ^oader^get 
example an immune modulating effect In a tagm S 2^1 ExrTression of CC Chemoklne Receptor-7 and Lymph 
copulation than said first moiety Eg. s«e WHey ' £1 Bioesssys 2001 *^W«W4*». For 

e^Tn^o^ 

» The invention coatemplates &at by ^^ S ^?^^SSS^U Svdy^Snity 



6 




CA 02368708 2002-01-14 



moiety binds to a raptor which is tou „d Sl^?^^^ 
embodiment said firstmoiety tends to an ^^^"^SHf cells b5t also on a broader population of 
sacond moiety binds to a receptor ^ W « h ,^^XmunotoOV ^998 160:3-6, Nat Mad 2001 Aug; 7(8)954-960. 

target cell eg. a cytokine, chemokme or interferes wraVthe binding of the first 

which he first ^^-^^^^^^^S^^^^^^^^ 
Ugand to the second dgand and toereby directs . . |L H (e - a dgnal transduction or blocking 

accomplishes the intended 

interaction ie. the second moiety causes the eg. £ a8sesswJ by assaying for affects of 

affects attributable to receptor binding eg. - JW^«S5toS t *e^0 but ^^omp^thXrelative to the first 
eg. signal transduction according ^J^^^^^XSn^ bound by the second moiety 
moiety so that the first '^^^^Z ^^^mZZu** may also be compfflible with 
binds to a broader than deared POP^on «w£r^gVtM WO 00/64946 the contents of which are 

the first Ugand bindin? to one oeM "JJ^firtS CdiSJL of importance to binding or residues other 

Ugand eg. receptor binding. 

Examp.es of receptors for biocklng or * £- 

type recptors, serine kinase ^^"^^^S^^^i phosphatase types, 
kinase. TNF family receptors, notch im ^t^*^j^^«!aad in Cancer Principles and Practice of Oncology 
adhesion receptors etc. (for axan^le r^eptora ^ Autoimmune Diseases, 

6- De Vlia ^■^^X^^I^O^t^^uJo^V' EdiSon, Mosby 2001 Rota at al. 

Thompson JP.CIln ^^^S^^ 2JSSS r "5 £ an antibody which is agonistic or 
receptor (see also WO 01/19861 . ^ e receptor. With respect to E6FR family.TNF family and 
antogontetfeandu^d^ 

ta^^^^^Z^^^Zi). wl 00/29020 OCAM-R). WO 99/1 2979. CA 2236913 
T that the second moiety may a.so be tar„etod to a sp ecrf to <* ■ 

SSff erentlates 7 from other receptors of its class and more generally contemplatea that the second 
moiety may contribute to the targeting ability of the multifunctional Ugand. 

™S™tincw^ Cdngle domain antibodies) can be made by phage display against the cytokine or ngand 
SSCt i receptor. The Invention also contemplates that the afltahVfdr toe cytokine may be 
rtwtod to regulate the degree of targeting and that serum samples may be . a j^K-'Lv 

bS^ovtokine and the relative degree of bound and unbound cytokine. Among other methods, for example, the 

might impact negatively on immune or other physiologloal prooesses. 

ki another aspect the invention contemplates that patients treated wlto antibodies to '^^J^^^ 
a cytokine, for example TNFO, may preferably be treatedwlth a mumfunctiond : ^" d ^ ln 9 « to 
binds to at least one tumor type and a second moiety which binds to a natural Ugand such as a cytokine for 
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«„« that cvtofcine to tumor tissues, as tn a preventative "****J*S^?^ onoeTound*hV^Wne, the 
K£ ** *• "*& 18 °« ^tetjS^*- rrnitihmo^naugand 



the cytowne LZIZZ^^ <dt«s 

cfifferences in the receptors at the two sites. 



differences- m wo 

For example, patients with C***~ that are ^-JmSRSS Sfc^^ention wim 

3000 Mayill^l^ and ^^^XToi^^oh reducea the affinity * me bound 
rb^eofflo antibody having. In eddition to ^^^S antigen which Is expressed on many 
TNF for the receptor, but also an «»*2*™£*^*Eh additionally Mrolato a second muKf-carclnom.o 
iterant tumor types or optionally a '^^^Zno agist prevalent cancers. With respect to tumor 
antigen, preferably one wWoh br^w the rmge J**!"™*^ ^ H 11 among other known 
aniens mention may be made of EGFR.J ^^"SS^wStoe of Oncology 6* Ed. Do Vita at al. Edstippincott 
multicarclnomio antigens {see also c ^J^^^Iwwi moiety differentially retargets a cytokine to one 
»01 Chapters 18 and 20.5). in another ^*"^*Xto^ver!«pressod on tumor cells in preference to a 
receptor in preference to another, for •JJJ^M IL WnS-W* *° toT** 

TNF receptor associated with Crohns ^'^'K; a ,|^ nd when bound to a first raptor relative 
rJoethod I of screening for en antibody wh.ch pwferenti^v binds to g nboaome display, etc.) which bind to 
^another second receptor by ^^^f^£i'l£^and selecting among them those that tand to the 
linand ad a evtokfna. when bound in situ to the first tocepmr,_ anu " » t ^ g^wne w hen bound 
£and?g cytokinTbut do not bind (subjective ^SKS* mis method (see alsoUSP 

K Scond receptor, as well as to ^boAasend ™^^ n ^ t * ^ F fa J y of receptors). Variations ta 

Kre^ » ■ — to *- *~ ln 

rrrwiti^reapeottomu.tifun^onall.g^ 

Xctor moiety, the second moiety may be 1 tor . theinvention contemplates a first ligand binding moiety 
SUg of the ragulartigand fo, *,e £Sb2£ mXv which blocks the IL-1 8 receptor or terfng 

which recognizes activated T-oens and • *?°™"^ ™Xl< sYeceptor on those cells eg. by udng.a high affinity 

effect on Crohns disease lor alternatively abates an ILie urecp whan boundto the 

Tl6 bound second moiety which becomes r^ativehr low effing W P u.^ ^ ^ „, 
Antibody, again to test the effect on Crohn's d^eas«(we MJWW ara found on cells other 

eZodimenl the Invention «MMm«£ ^^JS™™,taS of the cell eg. CD95 (eg. sea 
Stan the target cell, the blockage of ^*^™*l^wYfe*> death receptor with bispecific antibody 
6. at e..,Tar<£t -^^^^^^Tr^^oM^ Insuiin .iko growth factor receptor, 
fragments Cancer Hoa 2001 Mar 1 ^V-*^^m«- new concepts. Veda V., Mol Pathol 2001 
insulin receptor etc. see The IQF orowth **J" !* reoept< \ r 

Jun;54(S):1 21 -4; Insulin receptor wofwrn ^'^^SS^Sa Expression of the Insulin-like growth factors and 
S fetal and cancer cells. Mol CeH ^f^^^'s^^'s^tey^Bl-.VOW; Pandinl 6., Insulin andtosuHn- 
thelr receptors in adenocarcinoma of the colon. Freter s out r w y. receptor 
Kowtflfactor-1 KM) receptor * ^^^Canc^Res 1 990J«1.-5(7):1 935-14. With 

overixpreasion: evidence for a second m ~ n ^°*' 3 ^ JScSLcSuM M. Rote of batal integrins In adhesion, 
"eapectto targeting beta-1 integrals see eg. MawrtotoA, Arao s £Z5mM*4Jna 5, Masumoto A, Otsuki 
'^invasion of hepatooelluter carcinoma ce^ 

M.Betal Integrins play an essential role in aoheslon and l^aaon or pa ^ aS ain8t human 

Mar;20(2):129^7. Xle Y, Xie HXhararfernation , of * novd L^^^Xu S, Wa!,g Z. Lei 8, Zhao 
nTpatocellular oarcinoma.Hybridcma. ^^^^^^mon^owa antibodiesl.Mua Xi Yl Ke Da 
UProductlen and ^^[^^ e ^^ ^A^^^^^ <* betal Integrins induces cell-call 
Xue Xue Bko. 1990 ^ Wsfffift^Efcrt M?Hafd Z. Oumortier J, Bringuiar AF, Feldmann O. 

fool^^ 

RMCUnOncd. 1997;123(8J:435-40. 
Tne invention also contempt a 

multihinotional ngand described herein ^^ l ^^^S^Z^ ii 0 and Is a single polypeptide chain, 
described below by phage or nbosome display ^tt, Irrwhk* ^" PdTsequenoe ^or a dlabody (see USP 
for. example, two single chato Fva **^*^^|^jK5*S«t represent finkar ondfo, for example 
5.837,2421. by and Strategies that well known in the 

CD* regions that are postured Wjn^a^aJWuW at ™ 8 d fof engin88riria lo wer affinity moleoules. 
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library or a microarray) in which the population of variants Is a multifunctional lifland, including a muWfunctional 
ligand according to the invention herein defined. 



In another embodiment blockage of a receptor does not necessarily lead to cell death but may lead. only to 
decreased or increased release of certain cytokines etc, for example as mediated via the IL.-6 receptor. In another 
embodiment the second moiety may achieve the desired therapeutlo effect by constituting the normal ligand for 
that receptor or a functional substitute. The heterofunotional ligand may also be fused or conjugated to atoxic 
moiety or other effector. In another or further preferred embodiment, said first moiety comprises two binding 
Ggands (eg. one or both of which may be an antibody) which respectively bind to two different target ligands i each 
of whioh contributes to its total binding oapaoity and neither of which are sufficient to efficiently target the the cell, 
for example a ligand which binds to a specific MHC peptide complex and a second reduced affinity ligand which 
binds to a ligand on an APC. This approach also obviates the need to create high affinity ligand for a particular MHC 
oetide complex, although this can been accomplished In another or further preferred embodiment the target cell is 
an immune cell and the second moiety binds to a molecule involved in cellular adhesion, a cytokine receptor, a 
ligand which stimulates the activity of said Immune cell, a ligand whioh inhibits the activity of said immune cell, a 
ligand which causes one or more cytokines to be released, a ligand which prevent one or more cytokines from 
being released, a ligand which causes or facilitates apoptosis of said immune cell or a ligand which permits 
internalization of seidheterotunctional ligand. In another preferred embodiment the heterofunotional ligand is fused 
or conjugated to a therapeutic agent or a moiety that binds to a therapeutuc agent (exemplified below) or a ligand 
whioh effects binding to another immune cell, for example a T cell. Inanother preferred embodiment, the 
heterofunotional ligand is a bispecific antibody, a trispecfic antibody or a tetraspecific antibody. In a further 
preferred embodiment the first moiety binds to but is incapable of modulating the activity of said immune cell and 
said second moiety modulates the activity of said immune cell independently of said first moiety. In another 
preferred embodiment the heterofunotional ligand further comprises a moiety that binds to at least one ligand 
located on the Intraluminal surface of a lymphatic vessel, preferably a lymphatic vessel associated ligand, as 
hereinafter defined. In other aspects theinvention is directed to a pharmaceutical composition comprising such a 
heterofunotional ligand and a pharmaceutioally acceptable carrier, a method of using the heterofunotional Bgand in 
the preparation of a pharmaceutical composition for treating a disease, and to a method of treating a subject by 
administering same In a therapeutically effective amount. 

The term heterofunotional is used broadly to refer to a ligand: 1 J comprising at least two functional moieties that 
have different functions or different capacities to perform the. same function and 2) which is typically and 
preferably heterospectfic (having two binding specificities). 

Unless the context dictates otherwise the term avidity when used In a comparative, quantifiable or controllable 
sense is used to refer the valency of the binding, entity or. moiety. The term functional affinity is used a composite 
term referring to a quantitative and contollable (though not necessarily quantifiable, especially when its consists of 
both avidity and affinity components) propensity to speoific binding attributable to one or both of avidity and 
affinity effects. 

In another aspect, the invention contemplates that cells, particularly immune cells, that are expected to be present 
at or proximal to a disease site (eg. at the site where an immune cell crosses the vascular endothelial celt wall), in 
virtue of the disease or a therapeutic modality which is employed In relation to the disease or a concurrent disease, 
excluding cells that directly mediate the disease, may be targetted in virtue of a marker associated with such cells, 
eg. LEU-19, a marker associated with activated or killerT-cells, etc for example with an antibody, which is linked to 
a moiety that is capable of exerting a therapeutic effect in relation to the disease, for example, an immunoliposome 
or an antibody linked ,to another therapeutic delivery system (for example example streptavidin or biotin fused, 
coated or conjugated entities or other payload carrying entities (see for example US patents 5439688, 6007845, 
5879712, 5456917, 6165502, 5079005, 5888500; 5861159, 6193970, 6190692, 6,0?7, 499, WO 00/69413, 
WO 01/07084, etc.). For example, an immunoliposome may carry one of or a combination of cytokines, 
chemokines, toxins or other therapeutic molecules suitable for treating the disease directly or indirectly, for example 
by attracting or preventing the attraction, aotivating, anergfeirig or otherwise modulating the activity of immune 
cells for therapeutlo or related purposes. 

In another aspect the invention is directed to a hetero functional ligand comprising a first moiety which specifically 
binds to at least a first target ligand on a first entity and a second moiety which specifically binds to' at least a 
second target ligand on a second entity, and wherein the affinity or avidity or both the affinity and avidity of said 
first moiety are selected to enable the first moiety to bind to the at least one first target ligand independently of the 
ability of said second moiety to bind to the at . I east one second target ligand and wherein the avidity or affinity or 
both the affinity and avidity of said second moiety are selected to enable the second moiety to bind to the second 
entity in preference to the first moiety binding to the first entity when both first and second moieties are 
substantially contemporaneously bound to the respective first and second entities. In one embodiment the first 
moiety comprises at least one ligand preferably at least one antibody which binds to a first cell, for example an 
intraiuminai lymphatic endothelial eel) and the second moiety comprises a ligand, preferably at least one antibody 
which binds to a different-cell, for example a disease associated cell (hereinafter exemplified and meaning, unless 
the context implies otherwise, diseased cells or disease causing, mediating (ie. having a role whicn is known to be 
intermediary or indirectly facilitating eg. antigen presenting cells) -or mitigating cells (cells, typically immune cells, 



9 



C& 02368708 2002-01-14 



. . «,« diseased or disease causing .or mediating cells). In other aspects the 

v*ich diroctiy ojn r^J^Z^S^^^9 "«* 8 Afunctional ligand and a 
invention 18 *^ d *^ a ^„ a ^Xf using fte heterMunotional ligand In the preparation of a 
ff^SSS^SS iTE^lSSt and to a method ef treating a subject by a****** same m a 
therapeutically effective amount 

, . _ •„ ji^wort tn « heterofunctional Uaand comprising a first moiety whlbh specifically 
In another aspect theJnvention is directed to al ^^"'"^f"™ Jl^^St» wMo h specifically binds to a second 
binds to at least one first target ligand on a first entity an ^^^'^Cfthlrd target ligand. and wherein 
target ligand or site on Se same oTdierlht cells, and 

the first and third target Ugands may be on the same oraneram erraci eg. 
wherein P'^"V * e afftaity or a^ 

the first moiety to bind to 1 J^JSSmZmS^ bind to *e third target Rgand {the first 

second ta^lg^^*^ender*y £Tu£M* 0 £ ^ J*. Hga[W , or a different ligand) on. or more 
moiety optionally oompnsmg more ^ ™ 3" ' f M ^ Is efficient for specific binding) to corresponding 
cf which are necessary ^^^XT^VX,^^^ the affinity and avidity of said first 

enable the second mo.ety to ^^^If^S^^^onnBO^ bound to the respective first and 

second on^ea and the second ,s £^ conditions. In one embodiment.,** first entity is ^diseased or 
wherein both 1) and a above « e .«* °P^^° , a „ , e oe „ {the fir8t moiety preferably binding to a 
disease causmgj™dlat^go« for axample activated T calls). 

the first moiety *«^«»^ J"™ ,. ^ (though not necessarily to any particular effebt land In one 
two or more respective "^^J^K,, Jnd tnereby terg rt the cell, preferably In competition 
^1™^ an^ broader^opulation of caBs), and *a second 

thi^d^aroet lioan d in this case being a cytokine receptor on the Immune cell. The Invention Is also directed to a 

l^Vt -KZl itdiverv* of a therapeutic entity to a cell In need of such therapy by administer jig said 
method of ^rooted ^^ e ^ 0 ^ 8 " e /^3""^ an8Utic wmBa ^ be apparent to those skilled in the art, 
o r^eTwhKe ™ntione^^^ entityteeif or by referring to the third 

^oeXnd f^ich ^h ana^y te known and available or readily made by routine skill in the ^Optionally *e 
2£o^ Bgand ^delivered with the second entity, preferably in the same compose* W™***^- 

«*Ir B the second entity la a natural ligand circulating in the path of delivery of the heterofunctional 
^d^on^rooori ^r ( W^Tof fta^ofun^onal ligand may be delivered without supplied secondentity 
Bula^tf CueZint o7«Ti disease generates an abundance of the natural ligand In ^« *° 
ffrrtmoietv binds to i target ligand on a stationary cell (for example a vascular endothelial cell or a lymphatic 
^ottellaTcera preferably ' a tissue or ceil typo "associated" ligand (mora abundantly expressed uniquely expressed 
c^CSISiKtt Mn^^W. and the third target ligand and the second moiety « J**"^*"** 
^dTg^d SerS ^ted above, for example the second moiety binds to a *? InT 

fa a cytokine receptor, for example on an immune cell . In one embodiment the first moiety binds to at least one 
ttraXand 3 tffferentiates between populations or sub-poputations of immune cells and the second entfyty 
r^e^itsblndng to the third target Hgand, directly or indirectly exerts a therapeutic effect, for example by 
moSng *e aoS ol rsald immune ceH. In anbther or further preferred ambodlment the first mo ety U , tooapable 
Tmodutating the activity of said immune cell and said second entity modulates the aobvrty of sad Immune oaB 
tadenenoentiv of said firat moiety. In another or further preferred embodiment the second entity binde to a molecule 
SS I S ^cIlMafadKeslon. a cytokine receptor, a ligand which stimulates ^h^-U immune can a 
ligand which inhibits the activity of said immune cell (eg. via anergy or tolerance mechanisms), a ligand which 
SsTnrormore cytokines to be released, a ligand which prevent one.or more oytotanas from bang released, a 
££d which causes or facilitates apeptosis of said Immune celll. a ligand which permits '^7*^"^* „ 
nonfunctional ligand. In another preferred embodiment the heterofunctional Hgand is fused or con^ated to a 
titerapeutio agent or a moiety (eg. blotin, avldln) ithat binds to a therapeutuo egent (exemplified below) or a ligand 

Ending to anomer immune cell, for example a T cell. In another preferred embodiment, the 
toteTof^mctional ligand is a bispeoific antibbdy.a.trispecfio antibody or a tetra^eciflc.anbbody. to another , preferred 
embodiment the heterofunctional ligand further comprises a mofcty that binds to at easT on, • ta-*Joartadm rfta 
intraluminal surface of a lymphatic vessel, preferably a lymphatic vassal associated ligand. as hereinafter defined. 

In other aspects the Invention is directed to a pharmaceutical composition comprising ^sudh f 0 "™ 0 ?*""^ . . 
heterofunctional ligand and a pharmaceutical^ acceptable carrier, a method of uatog the h .^^^°"f ' ''BfP*'" 
tite preparation of a pharmaceutical composition for treating a disease, and to a method of treating a subject by 
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SssatsasBS^J^s*^^ »*»» *— ■ 

by methods as hereinafter disclosed. 

,n another aspect the inven.cn la Erected to a ^S^^^S^^ 
JS» Dinds to a first target Kgand on a icel land a .joondgo*^ ^ and ^fflty of said first moiety 
STioand on the same cell, and wherdn the ^™^ 0, ™^° ond ^ty are selected to substantially reduce 
£S*e affinity or avidity or both the affin^yand ttSSEfiSSS*" ««*•* duration or * 
fte probability of the either moiety singV btodlng to ^f^T™" 9 ^ toth first and second moieties are 
^r^ to accomplish the function of ^'^'^^tXoZent the first mclety binds to at le^tone 
substantially contemporaneously bound to ^ »f »; £ "£! u ^ pu)a1 }or» of immune cells and the second moiety In 
tertfrtHoand which differentiates tretwean pop^abcns or su^puiauo ^ affect, for example by 

X&ofto binding to the eeo«d^^ 

modulating the activity of said immune ceil.- In another 0( ™™ e ^ moduletes the activity of saldlmipune eell 
of Modulating the activity of sa W tnw ^X^^TJ^^mM^. second moiety bindstoa 
independently of said ™ 0 ^' £ ne ^to"altgand which stimulates the activity of jaid immune 

mcleoula Involved In cellular adhesion, a f^? 8 "^, ?J?£ aneray 0 r tolerance mechanlsmsl, a hgand 
call a Hgand which inhibits the activity of said £■ < e 8' ™ or mof8 .cytokines from being 

£* causes one or more ^^^^^,£^X ta* ^^J^SSEl 
released, a" ligand which causes or faoffitMes apoproas or hetgrafunotionat ligand Is fused or conjugated 

tf^ald (^functional ligand. In anotiisr prrferred > *™ 5? era peutuo agent (exempWiedbelow) or a 

to therapeutic agent or a moiety (eg. J^J^.Vo* h another praferred embodiment, the 

ligand which effects binding to «*«lNWn artapS^Xdy or a tetraspeciflc antibody. In another P referred 
heterofunotional ligand Is a btepecifio antibody. at ^™™ y ^ Mnds to at least one ligand located on the 
embodiment the heterofunetional OgandJ Mh« ^*5^o^«S associated ligand, as hereinafter defined. In 
intraluminal surface of a lymphatic vessel j^^eutio^ownpodtion comprising such a heterofunotional l.gand 
ether aspects the Invention la.d.reoted to Se heterofunotional ttgand In the preparation of a 
and a pharmaceutical* ?°~^^'^.° an d^m«hod of treating a subject by admln.ster.nfl same «n a 
nharrnaceutical composition for treating a oiseas*. « 

. _o n.. amount. 



therapeutically ■■!«(■" _ 

h other aspects the Invention le Erected to a f 
^«Ttina strategies by administering a heterofunctiona. ' J™*^ adaptations thereof 

r^^rS^o drug ^^^^Satv^c^o^od to a S* Hgahd in the form 
fo, such purposes as her am* « *^^/and impositions thereof. 



pnairnaoouuwai — 

therapeutically effective amount. 

In other aspects the Invention is ■ 
targeting strategic by admlntstei 
a method of inira4ymphatic drug 

=-!EK3BS^t^^:» 5SSn— - «• — — - ■ 

"ymphatic vessel is a lymphatic vessel associated ligand. 

h another aspect, the invention Is directed tea p^ar^ 

acceptable carrier end a ^'^^uS^^ld a^end moiety which specifically binpa to said 
located on the intraluminal surface of a ^"^^SXZassociate.l ceHs. Including diseased 
disease associated **.^*^2*^?£i£Z% Preferably, the li«and located on the 

h another aspect, the Invention Is ^ ^e^nS a st£t 

or disease causing crmediating < ^J"**?*^ ° "e^c^^T" a ligand located on the Intraluminal 

SeeTa^ 

* ,s to be understood that disease causing cells as used herein Includes diseased cells and pathogens. Including 
mlcro-orflanisms and viruses, 

binds to at least one I gand located on ^ntialum m« ^ cytotoxin.U.iked*ntity or a non-toxic entity 
ZS^S&XXt eTJ : ^S^* fite ^oo off eot of such entity m a « by 
adrXstaring said heterofunetional ligand to said subject. 
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In another embodiment is directed to a method of therapeutic evaluation and/or targeting / intervention in which 
such heterofunotional ligand is administered substantially contemporaneously with a cytotoxic substance for 
example a cytotoxic substance useful for treatment of cancer. The term substantially contemporaneously is used in 
this connection to mean in a time frame that permits both to exert their respective effects, preferably one or both 
exerting. their respective effect optimally, or one exerting its effect dominantiy. it will be appreciated that this might 
entail that one such entity is advanced in its delivery over the other. Optionally, one. or both of these] cooperating 
entities are delivered proximaliy to their respective target cells, for example by cannulating one or more blood 
vessels as proximaliy as possible to the site{s) of a tumor and/or actual or anticipated afte(s) of metastases (as 
discerned by using one or more tumor and vascular imaging agents, for example, one or a combination two or more 
agents selected from a vascular opaqulng agent, a radionuclide conjugated anti-anglogenic antibody; and a 
radionuclide conjugated anti-vascular endothelial cell marker antibody/ which cannulation may occur for example in 
the course of initial surgical intervention with respect to the primary tumor site) .and/or at the same. time cannulating 
one or more lymphatic vessels (which may optionally be located which the help of a radionuclide conjugated anti- 
lymphatic vessel marker antibody) leading to or from such tumor sites or metastases. The invention contemplates 
that small sections of vascular prostheses, well known to those skilled the art (eg. Dacron types) may be. grafted 
into those locations to permit a prolonged end secure attachment of such prosthesis to an intra-vascular cannula for 
secure delivery to such vascular or lymphatic locations for repeated and/or prolonged administration, optionally 
while the patient is mobile, optionally using one or more portable infusion devices, including mtoropumps designed 
for such purpose (see for example J NeuroscI Methods' 1997 Mar;72{1):35-S, US 51 80365 implantable infusion 
device See also Cancer Principles and Practice (infra). Numerous embodiments and improvements in vascular 
prosthesis and in such portable infusion devices and micopumps are described in the relevant scientific and patent 
literature known to those skilled in the art. The invention also contemplates delivering any multifunctional ligand 
herein disclosed in the above manner. 

It is to be understood that targeting strategies employing the cooperative action of ligands with different affinities 
for their targets exemplified above, may preferably have affinities which differ, depending on the application and 
their avidity, by a factor of 20% up to a number of orders of magnitude which may one, two, three, four, five, six 
and even seven or eight order of magnitude, in order to achieve substantial advantage, asherefter detailed in 
connection with one such strategy. 

In another aspect tho invention is directed to a heterospecific ligand comprising a first moiety which; specifically 
binds to at least a first, disease associated ligand located on a diseased or disease oausing, mediating or mitigating 
cell for example a cancer cell or an immune cell, as well as on non- diseased or disease causing, mediating or 
mitigating cells (non-target cells) and at least a second moiety which specifically binds to a second different disease 
associated ligand on the same cell and wherein each ligand is expressed on a substantially (sea definition below) 
drfferent, preferably non-overlapping, subset of norf-target celts, so that functional binding to a non-target tissue is 
substantially (see definition below) precluded, In another, embodiment the functional affinities of the* respective 
ligands may be selected in accordance with the strategies suggested above, to further facilitate targeting. In 
another embodiment,, both different ligands are required for internalization. In other related embodiments, the 
heterofunctional ligand comprises at feast two different pairs of binding moieties (eg. a trispeoific or tetraspecific 
antibody which depending on its construction will permit 2, 3 or 4 such different pairs eg. a tetraspecific single 
domain type antibody (ie. consisting primarily of the heavy or light chain variable region or a functional fragment 
thereof) (see .discussion below regarding its. construction) allowing the greatest variation in such geometries and 
preferably simultaneous binding of more than one pair), wherein T) at least three such ligands are expressed on a 
substantially (see definition below) different, preferably non-overlapping, subset of non-target cells, so as to further 
limit binding io non-target cells and/or 2) wherein at least two different pairs of ligands target a substantially 
different subset of cells within the same target population eg.different cells within the same tumor (eg. proliferating 
vs. non-proliferating cell - the respective amounts of the different types of cells will dlotate the percentage of the 
dose that will be targeted to one population or another), n other aspects the invention Is direoted to a 
pharmaceutical composition comprising such a heterospecific ligand and a pharmaceutical^ acceptable carrier, a 
method of using the heterospecific ligand in the preparation of a pharmaceutical composition for treating a disease, 
and to a method of treating a subject by administering same in a therapeutically effective amount. It will be 
appreciated that the foregoing general strategy can be accomplished with two or more different antibodies have 
differing and preferably non-overlapping normal ie. non-targeted cell distributions, preferably administered in the 
same composition and preferably cross-linked by biot^-avidm like complementary pairs to facilitate cross-linking for 
internalization or targeting of therapeutic agents. In a preferred embodiment each suoh independent antibody carries 
a different complimentary aspect of a toxic payload eg. a different liposome (or other payload oarrying entity for 
example a micro or nano particle or sphere or albumin) which complement each-other In virtue of their respective 
contents (eg. one carries the prodrug and the other the necessary converting enzyme) . 

In another aspeot, the invention is direoted to e multifunctional ("multi" meaning at least two) ligand having, at 
least, a first portion which binds to a lymphatic vessel associated ligand and a second portion comprising an 
immune function-exerting moiety. 

The term lymphatic vessel is used to facilitate broader reference to ligands (eg. antigens / receptors) present on 
cells bordering the intraluminal pathway through the lymphatic system including preferably the lymphatic vessels 
and optionally also parts of the lymph nodes, and refers in the case of the lymphatic vessels, primarily (from a 
functional standpoint) to the intra-iuminal cell surfaces (not necessarily to the exclusion of non-luminai surfaces) on 
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^intr^mina. andoth^caUs^otneoassarilv *u rfaco 

* WW8 * . „ lvmDh8tic vessals, is used to mean ^^o^— " but 

TeX»^^ 

spleen (v*ioh also prtvules a venu Mncl d n a a raoeptor.on the IntralumlnaHymphaoo 

describing Hgands. ^^l^Tsofaraesuch embodtawnte comprise! exerting moiety 
examples of such <f^ n ^f£d » *Ts limited extent only. the scope ^ m 

hereinabove Umitatwely defined, ° insofar as such ?^™^°rantibodles which simply bmd to a 

preferably excludes: 1 an jetton, substantiaUv m«ct n^ad antJbom excludes 

°so »KompMh -J^^jgSS ^Kmultmir^nainoandisanohomd. 

^nphatic other than the cell or ligand wn particularly any 

Amotion is broad in Intent las discussed below, anomciu h ^ ogands 

Inthesameveta.thet^m^ 

(unction, including ^* 5^, however ft la to be understood that** Jj*" evaluating or exartng a 
which are ^^nSTas an obleot (despite PJ^'^a^ surface of the lymph** 

preferred aspecte of «h« ^ase causing 

blocking the lymphaw ijJJJWjJ axdmpla. 1) In the case ^SmSSSTi« example. In case of 

-tt;— crru— 

SI* *» «2J5?SSK ^^aTnleTfoV 
Li-COS therapy: see for associated ^^*T e £ffi£sta 

St ^p^rC^Xmuno.og.cal Methods *bruery 200! Vo,. *W 
«. . rlother embodfcnen, ^^XZ^^^^B^ " 
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••• * Rmfited to a vims or other infectious 

tumor 0 ^ayonW * ***** ^,^^^*P fes8,,d * „ 

eoitopes which may o may «« o «W ; Bganda , r ecepWa re08ptcre et o. mvolved 



S o**- ^.r^tetor^, oo^ulatory. ^^rf^ ne o^adh^on (see for example 

OS 5,747.035), ' 9^*'^ differentiate between dltt^wtp^u r«,n-aetwated 
oosflmulatlon. or Hflamto ^ B o1 B cells and T - cetts, ^T dseBSB C aualn 8 lymphocytes 
immu „e calls.lncludtaa^W^^ oelte vers « wn-cfoeeaed MH c^p*ietype 
Ivmpooytea. diseased « example those bavins speeffio £ V«» tPA-1 , IFA-3. 

'^Tepeclflo immune °eHdon« forj «»WP suoh ^u* , CCR5J CTU£ £ CD2 2. 

SCLEROSIS). mftl v od wn | ch cornpris.es usinfl the 

associated with immune oe»e, to rex * 0 ounteracWg ^u destroyed (eo- 

"-so-** a, au ***?EXJ^£" d is a iTSltw^^Z. another mclecule 
Ae can leojfew* 0 1/1 9861, fas- fast. U.S ft***"^ fte modulation or killing 

through apoptosa ^(09. see W o w bnmune «»£*»g£j cd69, CD70, are Just some of 

or cell for example a T-oeH« 0 CD30( c03 8, CD*9a/ . ^ ^.^a* 

(markers each ^^'^K^ted Immune cells) eto. ««^^!2wS», Mo6bv 19 f 
me markers associated wren ~ Roitt I ^'^^^ TcaBular and Molecular 

with activated immune colls see mr « ^^gy I199«' Abbas etal. ^«> hBrein) . 

for such merkere or ^""^X^oed herein (see also Cellular & Mole© "?^^ l9WOTn M 

Edition. Attsaa Ak ot at. w»J a " - , ?1 , a3o8 x May 1 99a Wley , isom . ^ A . 
Hhamow , AvI Ashkenazl ^^OtW 3-5*<M1364-5; ^^^^Zoach David J. 

R oittletai.lmm^j«^ i2e?656) . 

Kaufmann Publishers, k>bw.» 1 naan d exerta rea function 

endothelial cells. ^'^.^C^ugft (to /y/nphetfo '^^ppression (for example, 

ce/te and/or ™'° c, ^S™St wTvtTw an undated deflree of imm^o^PP^a ^ SU ch effect, 
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distribution of the lymphatic endothelium associated marker of choice, the mode of administration 
and various targeting strategies herein described. 

F«r examole the invention contemplates modes of delivery that to varying degrees ensure a greater 
7w™7^p*a^te m targeting, for example administrartion directly within 1h.^ph^ 

* adminstration in tissues that drain to the lymphatics or parte thereof, intravenous delivery as are 
well known to those skilled in the art, preferably in each individual case at strategic srtes of 
atoinlSration that are most pertinent or selective fpr the disease in question, to the extent that 
selTctiX is desired. The invention contemplates a variety of different size muiti^onal ligands 

• MRU stagle domain; scFv, Fab, minibodies, F<ab)z F(ab')* substantially whole anubodwsetc. and 
known^r obvious multime s thereof referenced herein and in the referenced literature) that are most 
SeCr- enough or, for example, having longest half life in circulation) forparticiar 
modest administration to the extent mat this is a limitation (eg. size, where drainage into the 
lymphatio system is sought to be increased or optimized). 

5 in a preferred embodiment the invention contemplates that the immune function exerting moiety of 

the multifunctional ligand comprises (eg. by way of recombinant fusion, conjugation eto.^r Wn^ to 
(such antibodies are known or may be made by phage, ribosome or other such 'disp a/ me^ods) so 
alto present the functional part of an adhesion molecule to"*^*^** Ta^V^M 
«y a mDle an endothelial adhesion molecule such as a selecting ICAMs (eg. ICAM-1, ICAM-2) V-CAM, 
MAd?AM-1 or functional analogues or portions thereof (see for example USP6143298, 6512660 
SSSnWI. sTsSTsl^JK. 6037464, 5565550, Circulation 2001 Feb 27 ^ 1^:1 128-1134, 
and specific examples/references recited below) in order to control cell traffic including faci itating 
cell anchoring within the lymphatio system, including for example to facilitate interaction _with 
anomer "arm" (functional moiety) of the multifunctional ligand or a second etc.multifunotional l.gand 
or an Immune cell (or a cell-sized latex sphere as described herein - for this pupose the adhesion 
mo^cuTmay be on the surface of another, preferably multif^ctional^gand.anchored latex sphere or 
on a similarly anchored cell) as well as combination therapies, for example, with therapeutic entities 
that enhance or inhibit leucocyte adhesion, or multifunction^ Jigands or antibodies that j*nd to ^one 
of their cbrresponding ligands on immupe cells {eg. intergnns) or other ligands eg. CD44, to facrfltate 
control and/or some selectivity of cell entry into the lymphatic system, for example, for reactivity 
with the multifunctional ligands of the invention. 

9 The invention also contemplates that one or more multifunctional ligands In which the immune 

function exerting moiety comprises an antibody type molecule targeted to a particular cell surface 
ligand may be able to mimic effect of such adhesion molecules, as discussed below (any such 
discussion of an antibody mimicking this function is unless otherwise stated not intended to limit the 
broader concept of utilizing any class of molecule that would facilitate anchoring or controlling, eg. 
slowing the passage of cells through the lymphatic vessels). It is to be understood that there may be 
Umitations in the number of cells that can be targeted for ablation in the lymphatic system by slowing 
the passage of cells, particularly for the purpose herein specified of allowing them the requisite 
period of residence within the lymphatic system for immune oell targeting or interaction or prolonged 
interaction with multifunctional ligands of the invention for binding purposes while bound to the 
lymphatic system endothelium, for example, certain end stage rymphomas/leukemias.. In this 
particular context it is to ba understood that: 1) the Invention may have greatest application when 
the multifunctional ligand is administered so as to primarily target cells .within the circulatory system, 
or as an adjunct therapy, or for remission or near remission conditions, or when combined with 
hyaluronic acid therapy. For example, the invention contemplates that an effective amount of 
hyaluronic acid is pre-administered to tissues draining to the lymphatic system so as tp initially 
occupy binding sites on LYVE-1 primarily hi the smallest lymphatio vessels and thereby minimize 
excessive binding within the narrowest vessels. 

10. In a preferred embodiment said first portion binds to LYVE-1 described below. 

11 In a preferred embodiment, said first portion is fused, conjugated or otherwise linked directly or 
indirectly to an immunizing moiety, for example an antigen, epitope, mimotope or peptide etc 
presenting/incorporating entity/soaffold that generates by itself or with the help of one or more 
cytokines, costimulatory molecules and/or adjuvants etc. an immune response to a desired antigenic 
determinant (this term is used broadly, to correspond at least in scope to the overlapping groupings: 
antigen, epitope, mimotope or peptide), for example an antMdiotypic antibody, an antibody 
component which is capable of binding to a T cell activating entity for example a cell ,(eg. an APC 
see int Immunol 2000 Jan;. 12(1) :57-66 or other cell having eg. immune modulating activity eg. see 
USP 6,004,81 1 ) which is for example genetically engineered to express relevant ligands for 
activating (or with respect to functions not necessarily related to immunizing, anergizing, tolerizmg or 
otherwise modulating the activity of), an immune cell for example a B cell or T-ceil, for example an 
MHC-peptide and B7 co-stimulatory molecules for activation of T-cells ( see for example Proc Natl 
Acad ScfUSA 2001 Jan 2; 98(1 ):241-246 see also Tham EL et al. J of Immunological Methods 
Vol 249(1 -2H2Q01 ) pi 1 1 -1 1 9 with respect to latex spheres that can be used for this purpose), or 
for example a CTLA-4 scaffold, a peptide fused to an Fc domain (see WO 01/182031 a HSP-peptide 
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T tS^ff^X^^SX Is also directed to a Afunctional 

Z^Tom^Z a^ ^^une— .Verting moiety which comprises an MHC, preferably 



known in the art. 



, , ^ . rt<4; ' nt fxjA irnmune function exerting moiety comprises an antl-idiotypio 

aS^ed^S ■ oratifcr infectious agent associated surface ephope. a toxin, an™™ 
Sa£™ ^Smutatory. tohlbltory, or otherwise interactive ligand: or b) serves to bind to the 
T^ Z' firing antibody to which it binds as an anti-idiotype. for example an 

'^oim^n/antiS^ro? % antibody bearing a toxic moiety for removing such antibody from 
passage Into the circulation, 

££££ fm^une^en surface ligands (for example via an antibody binding interaction), or to deliver 
££££ L^o2ds eu toxtas! tcTdiseased cell see (USP 6.077,499). The Invention also 
S3 1 substentially coordinated interactions of dB^"-*- 

!^^^«nS«dties ranging from a somewhat proximal and contemporaneous delivery {eg. m the 
^ coZ^onTifTnmultifunctiona. Bgand having, for example. a eam£**l 
T^TaZd a second multifunctional ligand having, for example, a cytokine binding Ab, eg. to 
^'J^^SS wite toxic levels of cytokine release, e cytokine o^por^tjfcr 
tt^iftoWne^ threffect of such component as a means to attract one or more immune colls to 
£££££ EST- £ Sss the ShuZy effect of »eh component (eg. u^ng one « mora 
^k^ amnlovod by cancer cells to evade immune cell targeting) eg. on undesired Immune cell 
2mS Tft?Cne etTShrifnation of the multifunotfenal ligand, or a T-oell binding component 
^^31^^^the^ffWof such component on cancer cell killing optionally with a 
l™l£?i foWeorof^sesting Possible counterproductive irnmune cell elimination (eg. fs wouW be 
^SKSS r^S^SShmotlonal ligand and determining the dlsposistion of the label 
over time) of the multifunctional ligand. 

m Also oontemplated are methods to implement more spatially and/or temporally sensitive interactions. 
RaTeSe when administered in empirically determined suitable proportions and ln:emplr.o 8 l^ 
Ste^ne^ 

linlnd Saturation or partial saturation to achieve proximal binding of a first to second mutational 
S malo regard to the route of administration eg. local saturation can be , more reedHy 
accomoHshed byadmhistratfon Into the lumen of the lymphatic vessel). Two different such 
S I «aands may be used, for oxample. to deliver two different immune 

Pieties in substantial proximity to one «**«tTK.tttrif^ 
ligands on an immune cell (le. when It approaches the luminal wall ofa lymphatio ' 
examnie this approach may be. used to Implement one or more effects including increased avMty to 
X&oTZS^o* anchoring, which may positively impact on desired Cm some embodiments) 
transfer of the multifunctional ligand from the lymphatic vessel wall 

achieving an inhibitory effect via ligand binding (eg. assessed via duration of multifunctional ligand 
UnS Teg ^quantitative or radioimage approximated tabel elimination (N.B. th,s effoo^be 
. assessed with-multiple ooples of Ihe.same multitunotionaMigand). defcveryof -a ""Vload 
eg. different entities. which contribute to the same or e drfferent mechanism of cell kill ng. 
• . counterparts in a two oorhporient interaoticn (bfetin-avidln), which preferably yieldi 'evince 

?pVeferably quantifiable evidence) of the Interaction, for example an enzyme-substrate Interaction to 
ouentitotiveiy assay the amount of an enzyme converted substrate (eg. usino a conjugated prodrug 
and prodrug conversion akin to ADEPT and assessing the extent of prodrug oor.vera.on eg by labeled 
anti-drug J»eoifio antibody). For example* the invention contemplates the use-of.a respacttvaly linked 
cS^atttbody component (see for example US5658753:Catalyao antibody components) and 
labeled substrate or RNAase and labeled RNA ete.for this purpose. Anotiier example, discussed in 
m«e deteH below Is the use of one multifunctional ligand for targetinfl (selectMty) purposes and 
another for implementing directly or indirectly a desired therapeutic effect, both-ilgands optionaHy 
telng required to to give rise to a substantial probability of binding (the Invention ^contemplates 
*at this strategy could be used with a single multifunctional ligand having two lntra*iminally 
directed binding moieties). 
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15. 



16, 



17. 
18. 



between adjacently bound such ligands. 

• ^invention con*****. ^^S^t^^^X 
evident of the interaction. <^*™*™££? %£ZE£ most spatially sensitive, 
dosing, b) multiple simultaneous "8^T* "*£ ^ffitiple eg. immune call ligands e 8 . a 
development of a P'°«*° t0 J°^ ft e ?^ eg. on stimulation, 

costimulatofy immune affect (le. the .effect ^f ™ mult jf un otional ligarid capable of 

inhibition eto.of eg an imr^^nfccex^pte ^J^,^^^^ 2 b01 Jan-Feb; 
selectively binding to, oonju gated to o _fused * yg^J* chaIiita pM et al . j. Immunol. 
24(11:27-36; J taMmMOM Feb IS ^166(4 .zoos zoi ^ 8eleetive tv binding to, conjugated to 
1 60:341 9-3426) and a second multif utwtional ilgand c ,? ^mpi*, the Invention 

Jan; 31 (11:32-38; ^^J^^^^^Zm^ (crossing type 
examp e JlmimmoOier 2001 ^ " of attao hln B other cooperative entities (for 

interaction), and/orfor permane no so ^^osomea or other payload carrying entitles {eg. 

sx^r^^sir^txt^™-. - «. « ~« «e 

6,077, 499). 

The invention a.so oontempiates enhancing the ^^^T^ *** " *" 
invention through complementary components such as bioun and avidln. 

Preferably, with respect to for ^'^^S^l ££2£3^^ £ used 
induce immune tolerance^ the ^^^^^ a ^^mZ,. cel.s) and a second 
to bind to a marker specific to a partcmar l^o ot cw . to mod ulate the 

multifunctional Ilgand (which may not be spedflo for ^feetse causing capability directly 

3 1T 2?ttS S Tff2S£tZ*ttfJtt«Z£ *e activity of 
L ^Sc "alno be usLd foliating its activity, it is contemplated that the functional 

saws zr*. ** ^r«&^ ss2 r^assi-. - 

multifunctional ^^^^^^^ZT^X^^o^ Ugand to 

fenatumlwTsed for cell adhesion). (NB. this type of coordination has apP»cao^ '«- 

second ^^^ n ™ ''| a " d - ke ! „ f 0B i| activation could be used to limit the number of 

°^^^c^£S«!*^** ^atic system. For example bispedfic d Abs 
dCufet ^^h» e "-tiona. affinity of each specific ^^^^TmlnTceSs 
■raratytaww binding, could be used to selectively target specific sub^opulati^s of b^tw calls 
. w^vw^offlcallv activated immune cells (for example antibodies that recogmze particular antigen / 
peptide specific T coll or B cells). 

A^^mHinnlv more nenerallv speaking, the invention is directed a bispaoifio Ilgand, preferably a 
tSSSX&XSm tat porfon which binds to a Ugand whlph differentiates between 
mfmbtre o?*e same immune cell population (eg e particular type of T «*» ^JS^SLi 
whEhWnds to a second figand on *e same cell, which binding exerts directly or »*art* • desired 
offeot wherein the functional affinity of said first and second portions are selected so as to 
^antiallytaoraase- amount of immune cells in which both such portions are bound to their 
m^wlgwds relative to those which a single such portion is bound to a s ngle i ■« nd_and 
pretemb* whTein the amouht of Immune.cells to which the Hspeelfio Hgand is not biund is 
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20. 



21. 



22. 



invention also contemplates that bimfcng to ^me iige naBative consequence other than to 

SU- «■ «-**aS^2*2 ■ ^«StaS 3» bound and that :» binding is ,tse!f 
cause the molecule to be ineffectual unlass bow mot p by two fold to 8 orders of 

...ffieient for binding and/or stronger relative to ^ seconoi ? Mter imports medical 

^sAssssrsszzzss:— 

be limitative. hroadlv speaking contemplates a two Hgand 

7n a preferred embodiment the ^"^^Xeln for example both are required or 
interaction (using one or more muWfancuonai liganos , , one cont rtbutes to 
Incase the likeHhood of interaction and wherein ^ » dw seU)Ct1on of modulators 
iecmcitv. though not necessaruv to r^teti^*" 8 P^~ e cooperatinB B gand and the 
taSm *at hut for ihe sal ^JJ^Wte q»l dose. Examples of marker, that 
vmphatic system venue, would be toxic In titei to*eti activated B cells or T cells or 
S«Mbi selectivity Include those are uniqueto, w , „, , igand8 on , f 0 r 

£. ^particular spe eifiohe. £ «»r example 
ixample Immune cells *rouflh whteh rr»* dationfinh * . rntwaoth/B Hgand are well known, 

apoptosis), for example by antibody M^^™^ peTmuta tions of markers and Woandsfor 
Some examples areprovded bo "'""i^^^ 'ff JS^Tte 
selectivity and exerting, an ^ h «e^ b v referen^Tor well known In the art are contemplated to be 
or in the literature incorporated herein oy rereren 

within me scope of the Invention. . 

lt ^ be appreciated -at a combination of ^al^a^C^^nef XT *" 
increase or decrease migration or adhesion ap 6 ""™^"^"™!-.," w a portion thereof), use of 
Station (eg wHhin ,«* £astdra,n to with known entities. 

• cytokines, etc. and immune ^^ n ^'J^Z» of harnessing the unique properties of the 
can be employed in various ^ mbl "f n °^^*f a ^ eo tivity enhancing and/or 
multifunctional Bgand of the ^^^ZL ^^Z affects with respect to the desired 

. rrladembo^tbe — 

to its target Hgand than said first portion binds to ite target i igan (divalent vs. 

£e?ting 9 mo>a* may bind with greate, JW fold) or with the 
monovalent) and lesser or greater affintty '^2%£ ,„ ^pHoable aspects, the invention 
same avidity and greater affinity l ^ n ^ « Sn be^nployed to off ect transfer, of a lymphatic 
contemplates that this Increased ^^£^°^dyMo.a oell passing through lymphatic 
vessel bound multifunctional Bgand (eg. a ^P^a^ 0 ^' radlo , abe , rina the mutifuhctlonal Hgand 
^stem. The invention also S at a disease site have passed through the 

. to assess, for example, the degree to which ' ^ ,s 8 ^ 8 heraln , relate to a multifunctional 
lymphatic system. Certain aspects of tiie " v ^' Ascusse^ne ^ , ati inhibWon etc. 
Itaand based system of targeting a particula immune aeUligand tor sum (although 
Sm^^thi" select P^X° f *^ binds to the lymphatic 

some general targeting can M ^ a ^T^^lZZ\ym^o system without having found 
system or when the rnMWfunoaond I Hgand ^ases ram y P ^ effect ontergeting. 

ite target within the lymphetic system will have at "a* aP*™ » the disease) es 

dCase causlng/madiating Immune a^agjetwated *™ ^such |s ^ expreS sed on 
• opposed to non-disease oauslng^ediatingcells,^ n * » of im mune cells 
3, other immune cells eg. 0 *° ^a^a^m tot SnXating cells particularly disease 
primarily within the portions of the lymphatic ^anym ^ ffect ^ be even more 

cTsingfmediating ceHs wMIe irWmWnB h ^ ri ^JSnX, a l Bgand direotly.into the 
se?eoti°ely accomplished, for example, by ^ n ^^^ZZZ duration of binding of the 
.vmphatic system an-^n e_ «™ ^ muSXtal Hgand Is bound I to such 
multifunotlonal Hgand determining o *adegree J^™° n bound fc ^ ^ 

diseased related cells at the dsease s, e an 'JJ^*£2 more ^ bete w, the invention also 
unrelated to the same disease eg. vta ™^ a ™^ ™ assessing the effects of certalritypesof 
contemplates a multifunot. ona .^ a . n J! or adhesion, will differentially affect 

immune stimulation eg. how^muteting enhanced ™9'a 8Uoh ^ oeu ^getrng 

disease, activated ceH migration through * 9 'ympnaa ay stimulation of disease- 

within the lymphatic system. F " ^^'^^XXg cytokine (eg. TNW linked anti- 
• eotivated Immune cells the Invention ^templates ' ~JUtan.tiWi enti-tumof vaooination 
aSS? ^J^oTZ^^o tumor site and the lymphatic system for 
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23. 



24. 
25. 



further immune stimulation. Baaed on a -bait and trap' type approach, Ogands such as OX40L and 
CD44 may also be assessed tor this purpose. 

second po^on, wrwem me cy comDar ed with that of its natural receptor on an immune cell. It 

is comempiawu w« disclavs a functional adhesion molecule (a selectn, ICAM, etc.) 

SS5S 'SSSWSSr -5- ovtokino. for. example, as Is known to ooour by 
to assess ine «P«m mn p , attributable to such oytokine transfer. It Will be 

«*«r lioands as well (eg. antl CD3) and could be employed not only In lymphatic system but to 

XSSSi 2 stimulatory cytokines o, other ilgands to eert* *» 
example new blood vessels formlno within tumors or other tissue specific markers. 

The foregoing strategies could be used as part of a primary, adjunct or low disease burden therapy. 

in a preferred embodiment, the second portion comprises a ligand which is capable of binding ,to an 
, a H „ - ^ = ^„i. b - R |i« t calls etc. Dreferab v in one embodiment to assist m ceil killing or 
^J^l^o^t^TX exampie US 57703 8 7)(see also 

^6^17^ 

destruction of Hodgkln's lymphoma cells. J Immunol Methods _2001 j=eb 1; 2^-^113-123, 
B^eoific antibody-targeted phagocytosis of HER-2/neu expressing tumor cells by myeloid 
S Ito vivo!j Immunol Meinods. 2001 Feb 1; 248t1-2):167-182 as well as J Immunol Methods 
2001 Feb 1; 248(1-21:103-111). 

26 With respect to avidity, affinity and other elements of design including size. Mood I clear anoe. 

addttional functionality etc.the multifunctional Bgand may be, for example, a .^specific antibody 
naSng a monovalent first portion and a monovalent second portion, a bispecific antibody havmg a 
SEt fiTet portion and a divalent second portion, a 

m3valent first portion and a second portion comprising a monovalent Immune function exerting 

which Wnds for example, to e target ligand on a target diseased, disease causing or immune 
3Tldt^S5-S H portion which binds to an immune cell which .assists in kilHng or 
modulation ^example anti-CD3 or antW:D28 antibody component, a tetravalent trispecific antibody 
^ a mo^ovaCt first portion and a second portion comprising a divalent immune function 
exSmdety which binds, for example, to a target ligand on a target diseased, disease causing or 
. S cTand for example, a monovalent anti-CD? or emvCD28 antibody component fitle 
that this orientation might advantageously position the anti-CD3 oom^emfor 
tateraction with a T-eeU almost exclusively when the first portion Is not bound to the .luminal wall of 
a lymphatic vessel), a trivalent bispecific antibody having a monovalent first portam and a second 
portion comprising a divalent immune function exerting moiety, for example, one which ^bmds, for 
example to a target ligand on a target diseased, disease causing or immune ced. The antibody 
Xnitm^ be fo°r example, a Fab, a substantially intact antibody, a single ^. a f^ s ^ e 
also Hufton SE. Dis Merkers 2000-1 6(1 ,2):37 Single domain human immunoglobul* fold-based 
biomoleoules; Antigen specificity and high affinity binding provided by one single loop of a camel 
Snri^mS antibody J Biol Chim. 200Uul 1 3j276(28):26285-90. Optimal Deslgft Feattires of 
™melize?Human Single-domain Antibody Libraries. J Biol Chem. 2001 Jul 6;27e<27>:24774- 
24780; Recognition of antigens by single-domain antibody fragments: the superfluous luxury of 
paired domains/Trends Biochem Sol. 2001 Apr;2614):230-5; Uama heavy-Cham V rerfons consist of 
. et least four distinct subfamilies revealing novel sequence features. Mol Immunol. 2000 
■ Auo;37(1 0):S79-9O) a minibody an scFv or a minimal recognition unit (MRU eg see 
US61 74691 :Minimum recognition unit of a PEM muoln tandem repeat speciflo monoclonal antibody). 

27 In a preferred embodiment, the multifunctional ligand binds to an immune cell which is associated 
with an autoimmune reaction, for example a CCR5-<expressIng cell, (see also Apoptosis genes and 
autoimmunity. Curr Opin Immunol. 2000 Deo; 12(61:719-24. for application herein) 

28. In a preferred embodiment the second portion comprises a cytokine component. 

29. in a preferred embodiment, the second portion comprises a oytotoxic component. 

30. In a preferred embodiment, the seoond portion of the multifunctional ligand comprises.an internalizing 
antibody and a cytotoxic component. 

31 . In a preferred embodiment, the second portion consists of an antibody which binds to T oells, for 
example, en anti-CD3 antibody or an amtCD28 antibody. 

32. • In a preferred embodiment, the second portion consists of a oytokine component. 
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33. 

34. 
35. 
36. 

37. 



In a peered embodiment. the ^^tottX^^ ™>™*B£L 
JhLmaceuticany acceptable excplent. 

h anotiw aspect the invention is — te a compost comprise a ,ura,Hy of different 
multif unctiopal. Uflands. 



38. 



40. 



evaluating the therapeutic value of Sti ^^2^8^*0. Including the effects of 
KnS^c^ 

of the invention. f ,_^. 

S£ disease =^«"SS5S ao\at targeting, of relevant 
in their ability/opportonrtyto lymphatic system wiu cause at least a partial 

Uganda on that sab-population of celUr wthmj ™ . fl , 0 dodnfl capa bility and choice of 

Stive targeting effect, preferably wrth ™ at ™ ^ consequences. The invention te also 
SXle. in terms of '^"{^ composition comprise, a 

directed to a method of reducing the toxic «rae tmw . , targeted to a Ugand that is not 

mum^nctional ligand in which the —""SS active immune cells, by 
foundexolusively on disease causing, ^^^"T 5 ^ into the lumen of a 

aXnisLing said composition hj '^^^ ^^^ oan ateo to 

lymphatic vessel. (It contemplated ^SfjT^utar. the bwention is directed to a 
eZanced in vlrtueof * arof a " D me *° d ? U8 "l5 ^ 

multifunctional ligand, a phamjaoeuti ^J^^^^Zf disease-active immune cells, said 
• for assessing enhanced migrations ^"^^Xotlng moiety which has an immune effect 
multifunctional ligand comprising an immune function ene g ^ mu , , nh ibttory, 
on an immune cell surface ligand , «. f ^,^"f" 8 a S n 9 an J 'migration effects,etc. This may be 
costimulatory, antagonistic, V^*"**" *gg* ^JJ^g. via antibody, or by antibody 
. accompHsed practically, for example^ou^ Hga^re^w^ » ^ or ohemlcaVbiotogical 
^on^coniugates etc. that ^^^nt Se^tionTs greeted to a multifunctional ligand in 
mimotope thereof . In a preferred embedment we i™enu selected, for 

whteh the immune function exerting motels ^^JJ^™, CD44 , CD134, CD3. C028. 
example from the group consisting of CTLA-4, IL z recep 
CD 2. 

assorted ligand and « ^.«J^53 rn^eof ^Ver IL-12 or afunctional 
cytokine component comprises ^ Stwsto. proteins for tumor ceU killing, 
fragment thereof. In addition to their jndtvriual ^to purp08 e. It is contemplated that 

combinations of 11-2 and L-12 ^^^^XSSJ^ calls t0 8 ™'« fun< * ona ' i! 9 ™ 0 
such cytokine fusion could be used to Jrf er ably having left the. lymphatic 

that has bound to ita disease causing « Is contemplated that the 

• vessel endothelium in presence fo r **2lS^L*oIrtan would be less titan that of the first 
functional affinity of the ^ between the two: It Is also 
portion to the lymphatlo occur substantially contemporaneously but 

• contemplated that the delivery of the ImmunooytoKine occur 
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41. 



42. 



administration. 



Sc*fibody component^ 

to aliphatic vessel J-««*^HS 7"** an an,| - CD3 8n,ib0dV " ^ 
target, and for example an immune ceil Din»n B v 

antibody component. . 
: rfin-Bdlaoased or disease causing eell tor 



preceding two paragraphs. 



• i *~ moriifioation of the muW-funotiona. ligand to 
taapraferredembodbnentthe^enaon^^ • 
Substitute one or more amino adds ^"^^"^ef wtthin the molecule. This cap be 
£5fcr of immunogenic MHC II cteP^* ^Sedln *e art.for example through the 
H^^^slftoX ^d ST-a 5821 1 23 and related Xom- patents,. 

r a in the —n is coated on 

«3tonW be alternatively implemented. In surtabte f ™°^ ^am vessel or (where the 
r£Xd ligand. for example J °ST.IcoXf. et al. Lymphology 32 

^notional lioand Is hot of an , tha^mphatio system «e a portion of *e 

??999}. 90-122, within a portion of ^**?X™hrtc oyster"- Particulariy, with respectto 
vmpnatic system,, for eventual ml f a *°""*^Son exerting moiety h. targeted w^tf. greater 
.Xdimen^oflhe^^ 

functional affinity to a ^.^S.rf J* preferred targeting to the therapeubatarget may . 
system oriented modes of delivery oo upte 1 10 better accomplish ^6°"^ 

' ljk. absent saturated binding to we uiereiw rtll T immn tlon i s directed a lympha" 0 system 
Zlhauc^grtng. Accordingly, In a broader **T**£%!£2*M herein and'in Which the 
Seu mScfionai Bgand.ln which *e sec^ pordonla^ ,„ m connection 
„SSv of the first portion exclusively for a ^"^^^Lls that also present for example 
targeting ^ZT^^CSt^ maHcera sea also Blmer 

ln * e case of pure* ^^^^^^ 

f^oS^Sry (depot effect, or anchoring, 
^ermore.manom^ 

SSSX- an ^ *** 58 t0id ° tTSSTfc ^SSSto at a partTcuter time or in particular 
which te not per ae toxic but the presence .of whjch <s P ^ ^ therapy), 

OTount or concentration (eg. a ^ ^toS S for example through the 
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* ~* TK. tom -immune function" is broad in intent Including but not limited to direot or indirect and primary or 

(blocking) or cell ^"^ ] ^^^^^^Z^SZ rather that the immune function Is exerted, 
^^^J^^ZTmZ^TSZ^or Infected cells to affect an immune function 
to example, vis^^mmune censor „ Uoatment of vari ous disease states such as 

that relates to ass ^™?J^**^ ^cancer and infectious disease. In a preferred embodiment; the invention 
autoimmune ^^^XS^S through e physical ligand-Ogand interaction. In a 
"T? £2£E£t mt ^m^«^c™Cnd has.an ebility to bind In the manner of an antibody in virtue of at 
Lit one oT*ffS ^^tecondWaonrand preferably at least the first portion. The lymphatic system directed first 
least one of the first * iP°™°™L hvaluronlo B0 | d or analogues thereof that have the appropnate 
ttZ^^'^S^Mr^d portion Snds to a target iigand on a cel. or molecule 
a evtekinTor a\rtoimmune antibody) which passes through the lymphatic system. In a more preferred 

^"S- ra8 ^!T*«eTorT^m Sste jHSy Is used (unless the context implies e more specific usage) in 
Tl^Z^ZTnZtX XXfdtfferent sUmcities (including trispecifc antibodies etc.) and includes 
weTktwn omSea whS, a% diabodies, triabod.es, tetrabodies, minlbodles, scFv dimere. etc.. and ^~'2 r « hioh 
™ oT bo£ btrXg moetles are scFv or single domain type antibody fragments or dfiners etc of such ^ente 
^ raSct nngte domain antibodiea see for example Camel singMcmam antibodies as modular building umts 
in J Biol Chem. 2000;Oot 25, & Mulllgan-Kehoe U.S. patents ). 

The term "anchoring function- is used broadly to refer to physical attachment for a period which renders the 
^nd^ortion , of She multi-functional llgand capable of exerting its immune function. For exemple where the 
SonTthe eecondTordria to interact with a cel. passing through the lymphatic vessels, for at least a penod 
whioh permits sufficient interaction for the.tiesired effect. 

The term liaand is used very broadly herein to refer to" any moiety, preferably in some cases,.a specifically 
The term ligana is ^ « » . . 8ntibod ies, receptors etc.) and bound moieties (eg antigens, 
Srr3S g ritS moieties (eg. chemotaotio interactions or interactions that require 
epitopes ete) ™" ™ u w mu |t)-componeirt epitopes). In other words, the term Iigand is used 

S,y\o re^to an ^ehti^or p^S vS can be subjectte an ^^JT^Z^J^ and 
2 ThTterm moiety Is used broadly and non-limitatively to refer primarily to a functional part of an entity, and 
maySo etEn Se whote oTthe entity depending on the context In fight of the broadest concept of the 



invention. 



„ - « . A-~~« nr . ™, the mode of dellverv and the relative functional affinity of the respective first and second 
%^&SSS2££ nT^dsofT^ttavemkm, may exertthelr Immune function primarily in 
^^tio evJtem and afs^gXantiy before and optionally after entry into the lymphatic system. In a preferred 
lymphatic ^^^f^^^^^'f^ of Emulating a depot off act *y binding for a prolonged period to 
Z inSaTrnfilS 'XX^ l^ time took into the circulation. The choice (avidfcy 

e^SSSMStoTw^otino on any -undulating- movements of the lymphaticvessels (eg. water consumption^ 
competitive binding Is contemplated to impact the binding time. 

With respect to the depot and delivery estate of the invention discussed herein, it is f° nte ^ a ^* 8 ii s , 8 ^ nd 
portion of the multi-functional Iigand of the invention may have at least primary medicinal effects that are not 
Immune function related as'broadly understood. 

It is to be understood that a use of a slash (/) means the broader of "or" or 'and/or" unless to the context dictates 
otherwise. 

Some immune interactions require, prefer or are capable of being enhanced via coordl hated figandintoaotions, for 
ex^oefor optimal Immune stimulation, for example, specific oostimulatory Iigand Interactions eg. CD80/CD86 
interactions with CD28, or for example. Interactions aimed at tolerteing or otherwise mh biting or reducing immune 
Xote or preventing such inhibition (for example using an«-CTUV-4/CD152 see related U.S. patents, for example 
eVool ,227. 5,844,095) (see elso Hodge JW et a!. Ernst Sohering Res Found Workshop 2000 (30>:-23-52 and 
Immunological Review's Vol 1 72 Dee 1 999, Entire Issue). . 

The invention contemplates modeling; evaluating andfcr effecting these interactions for therapeutic 
within the lymphatic system through the substantially contemporaneous tise of different multifunoftonal Uganda of 
CnventioTFurthermore, control of the relative proportion of each of the different ligandspermrts drfferent 
spatial interspersion of these ligands on the intraluminal suface of the lymphatic system (pnmarily) so as to provide 
controlled variability of spatial configurations appropriate for optimizing the ooordmate interaction with multiple 
Daands on another entity, for example immune cells or cancer cells; This strategy also perm ts. controls on avidity 
that extend beyond the choice of valency for a given single multifunctional Iigand for controlling the nature and 
duration of the coordinate interactions including the duration of temporary anchoring, for example to allow cancer 
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Ltegy. a.one or ^omb £^-£-3^ L*> ^Sr^^ 
Ka^^ 

o fl . .oca. <fi a aBso medating ™° e xtted ^ SXU system. Accordingly, the 
KSon that a delayed immune or other e «"^ , ^* 6 ^ 9 ^d optionally a plurality of different muta- 
Benton is also directed to a composition oompns.n0.at oomp0 sitlon when combined wrth a 

S of the invention. The invention ■ £ 8 Xbi e for one or more of the various well 

Sltt aceeptable carrier for. intradermal etc which (for Present 
SnovTand heretofore used routes of a ^ n ^^^nafmultitoctiona Uganda, the invention to *e lymphaho 
Xosas> are preferably not ^^^^^Z^^O a multifunctional «0and of the 

^ .vention also contempt oannu.tin B P f ^ J-^^j^ ° « 
«aand (see United S^es Patent £ £^££5* molecule has an undesirable systemic or 
accommodate the treatment of oontf Wons m which «^ as requi;ed , of , a rg„ rwleculea, 

i ^n**** «rta-eff ect if delivered otherwise, Tor ™. ,uu otherwise associated (at least temporarily) 

'X^lerfofternporari^ anchoring ^^^^^ ^ r 3 T ort^ocalteed delivery, of additional 

mathods of selective, enhanced or localized, target! ™'7f J^,, emD | 0V ing the multifunctional ligands of the 
«n as well as methods {including '^^J^XSi^ ■* <••• 08 " s havinfl , an W 
«««««ton> of enhancing /inducing entry of ceils or molecules, Pa™™» . f <be lym p haU o 

^stem, for example for fte purpose rfdre* £ r ds of Ae invention) or for recmrti nflO^hat 

fin order to ba acted on directly or «n*^:^ n m ^'" n ^,3 for « amp ia kill cancer cells or infected cells mat will 
Z I for example kill or modulate ^.^^^^X^mmo^ ligands of the Invention, as 
have, are having or have had ^"W^S'w targeting immunocytokines to the disease affected 
discussed further below,, for exemple m the case of ^£ a VbLte specially to tumor cell markers or markers for 
ftLe eg. using cytokines eg. TNF« fused to antibodr **mmv^ toes could be u8 ed selechvely 

S»geneW. Similarly tissue targetted as opposed t0 onter iymphatic system for such 

*,sa,socontem,^^ 
ex^e^^^^ 

hteractive capabilities (see also for . example t %ftfiS^M&*> <*•»' 2000; 55:367-403). A particular 
phage or ribosome display (see * antibodies which retarflet T-cells to W» cells 

^plication of this technology for ^appHcat^n to t>«|lnv^or^ ^ j ^^zooo Jan; 82(2):472-9; J 

rrri'inventicnaccommodatessu^ 

needier combining a T-oellreoeptor wemolecuto wrth ^ fm „ ^ ^ and a 

cell binding moiety) by using a „ScdS). This is accomplished by administering in the 

second portion comprising a T-oeU Interacting ™>I«V ^ ft 8eoond mu!tHu „otional ligand that 

same composition or Substantial* ^^1^^*. marker on the endothelial eell, a strong 
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targeted in the *«» of a «ven ^a^^ 

« *e cancer cell, his eelf-evldent that a ™K°*™^°!££Zt adjaolnt cn a particular, given side (assuming 
So*g chance that a seccnd ^^^^^t^X^ of the lymphatic endothelial marker is 
for the sake of areument that there are ffl *»« he ^" Sonatliaands may be linked for example throuflh linkage 
iteming). It Is else contemplated *at a * oe "*^^°u^ n ^ antibody component which bihds to a 
effecTe pairs of ligande (avidia-bloti n). ^^^SmS!£^ or other pharmaceutical* acceptable 

Reviews 2000 Vol. 1 76 pp. 5-247). 
Itl8t .,,evedmat^^^ 

KBN-01 222^*686; Hoyne GF et al. <™ 0 " o/ T, 2 c!™^ dis0U88ion 257 " 

ir "15; 164(8): 3996-4002; ^^^Ift^X^. 0^7^059 ^'uppincott Williams & Wilklns; 
344 Textbook of the Autoimmune Diseases by >-^« «• ^ ro achDermatologioal & Internal Aspects ISBN: 

Jystemio Autoimmune «^J^K.^I* of rheumatology. Thirteen* and 
0444818960 Eteeviet. Science; ^ n **™^%Z^m7.z2404. November 2000; Principles of Drug 
Fourteenth Editions, William J. Koopman, MD 14 .ISBN. ' ^. 0412100 614; Cancer & Autoimmunity 
De^opment in Transplantation U<4>:278.82; The multl- . 

^ Gershwin M. et al..lSBN: 0444503316 ^^<*°» (direct application by 

national ngands of the present Inv^tion, *%«*™ 2a*mT«y or intravenously), can be sovantageousW 
cannulating a lymphatic vessel , or, oonve, M» eg . m*aa^ y ^ e ^ a 

employed to provide prolonged/strategic e^.«"? ™^hes a first portion which binds to a lymph associated 
multivalents. W-speoiflo Ab fragment or dta W^J^**^ > ^ mlmlokina desired Ag or the 
Ttigen end second portion ^^f^^^^TX first portion) on the intraluminal surface of the 
tntigen itself or a suitable portion ^^^^S^^^^d,^^ intradermal* or 
^hatio vessels, optionally,* addWon V>^^S^ of the present invention would be useful to 
intravenously, etc.. It is ^ e B^adona^P '« : al. ftt>e AferMcad SciUSA 1998 Mar 31; 

assess and/or effect tolerance^ rriuction l?w ^ao » - Antibody heteroconjuoates and bispeclflc 

SdL 21 ^^^^^ 

examples of suitable anti-idiotypic antibodies). 
^ U— a,so contempt using a m-— * oontruet as describee h W09B/3779! . 

j * r^»\> mediate. CD45 (or variants/other PTPs) 

„ is contemplated that the present invention ooutdbe usedto ££&^»*ia multifunctional, ligands of the 
related 'cell signaling", for exampte ^^^^fislons/oonjuaates ie, where thaimmune 

invention including but not Hmlted to blspeoifio anhb^ies^anwoi^ r i fragment that binds to LYVE- 

affecting antibody portion or other moiety is WW*"***?" 7L example USP 5,914.1 1 1 Sievers EL, Cencer 
foM« Journal of Cell Bio.o 0 y Vol 144 No 4 t^SSSSmtSwM Immunol .1997 Jan 9(3) 405-420; 
Smother Pharmacol 20004 J^TTKed^78(2> 7440 Goodnow CC aba Found 
Front Bioscl 1998 Nov 1 3:0-1060-96, SMkaMK « «• * ™ , 3 D1060 ^6; Gaya A, Leuk 

Symp 1997 204: 190-202; MusteHrT T. ^^^^^^/ioOO Jan" 12(1): 304;. Thomas ML, et al. 

et al., Proo Nat Acad SciUSA 2000; Jar £ SjJ^lBw 8 6896; Mickeoz K et d. Nat Med 
31 185-200; Brooke S. et al. Proc Nat AcadSc USA^ *^™\° ~ j an ii6(1) 93-101); with respect to 
11995 Jun; 1(6); 858-63; Ahrens T et al, J Invest D ^. rt ? ^ m ^ 00 f ^T; 166(3) 2108-2116). anti- 
control of migration of T-oell lymphocytes , Nohara ^ f ] ^^™*^ functionality see for 
CD20 functionality (see «t «ev 0"ccl Hematol 200 Jan : "^g 1 ^'b,, 8 4.892; Anti-CD40/CTLA;4 see for 
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portionl of a L!Kto through the 'Vimhaho^em and tn could be 

other micro/nano sphere, partis© or or « r or other rrworo/nano spnererP^ _ e by delivering 

£combinantiy fused *^"^££*»0 v*atever ^^TZ^T^^ to drug carrying ant.es, 
targeting this strategy h^^JSL deUvered to the enWthat their cedents are 

^erepetic moMM .or *ug o*ry»^ grating ^ h ^"^^Kponant can also be offered 

using for example an ™™\^ nm8nt . The avidin component £ 99 , 0 SP 5482698, OSP 8846537, 
released in the. f^^I^^^dn bearing components (see J^'^Xent the invention is dTreotedto a 
between the deliveries ofj * 8 ™? ™ ^j. Thus according to a pr °™ carnrtn g entitles, preferably 
USP 6022951 cf the contents of tw • drug Converting substance eg. 
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head-n^ »*^ M 2&^ Neurosurg cry. 999 M "^J^w-* of bispeottio ar.tibod.es. 
of brain tumors: an ™^f^ o r J on of canoor vaccines by ww infection and atta Reo|wwttm q. osmars B. 
Sohirrmacher V, Haas C. Modification o « • ^ ^ Med Biol. 1998. «]^2ta* on gynaeeolojjical cancer, 

rever£l.AnticaneerRe S .1^ 

hnrm.notherapy.lni :Bev 3V.381-98. at al. Bookman MA. » olo^cd therw^ 

directions. Semin Oncol. 1998 J ""' ~ 9 s.i 15-47 Fonaro A, at al, M°n°clona! arra ^ ^ a,erapeutc 

S 8 nanciee.<5ancer Treat « 8 ^ 9 ^' 9 °'V 9 96 Octree; 10l*> :7 , 2 ^ F eb- 4??21:232-S0. Jurcic JG. 
^nUonsJ Biol Regul ^SmMM oancer. Dia Colon Bectum. 1998JFeb. 4« J ^ 

Klin. 1998 Fob 15; 93t « . i^aaJan- 10(11:67-73. Schirnrocher .^Twor vaoc C D64-direoted 
antibodies; Curr Opto 0 ^J. 9 **^? 38»11) : 105<H. Curnow de east SC. et 

opotherapy ^UoeHmmunol Imrmmother. ™ n997 Nov-Dec; 45J3- 

immunotherapy. An ov ^*^^ " n tlbodte9 in cancer. Cancer Irronunol ^ u "°™ f treatment of B cell 
d.atolcal perspective^ 

surface receptors. ^*^; i ^ verY and immunotherapy. p ^^«Son and attachment of bispecific 
Nucl Med. 1 9 ^Sep;.40(3l.23^5t. w Te9ch Hl * ^'^J^^^S^rfon and Immunotherapy 

bnmune response. E«^ 3 ^™ n techniques In the art and *at are °8pe«°° immunizat ion.aa well 

antibodies and oompc of tolerance to xenografts; from pathboehlc responses by 

toleroaenesis for *° ^.^^^otype vaccination again^dlseases r^u ° B ^mor cella; 
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5 969 107AntMdiotypio antibodies which induce an Immune response against epidermal growth factor receptor 
s',965',131 Delivery of diagnostic and therapeutic agents to a target site; 5,958,408 Delivery of diagnostic and 
therapeutic agents to a target site ; 5,939,057 Gonococcal antMdietypic antibodies and methods and 
compositions using them; 5,935,821 Polynucleotides related to monoclonal antbody 1 A7 and I use for the 
treatment of melanoma and small cell carcinoma; 5,888.509 Gonococcal antiidiotype antibodies and methods 
and compositions using them; 5,866,1 24 Antiidiotypic antibodies for high molecular weight-melanoma associated 
antioAiv 5 858 361 Monoclonal anti-idiotypic* ariti-CA1 25 antibodies and pharmaceutical compositions containing 
ttenv 6 854,069 GD2 anti-idiotypic antibodies and uses thereof ; 5,849,5$3 Antiidiotypic antibody and its use 
in diagnosis and therapy in HIV-related disease) 5,840,297 Vaccine comprising ^: i< 5^"" t,bod y t0 . 
chlamydia GLXA and process; • 5,817,51 3Anti ganglloside monoclonal antibodies; 5,808,005 Human carcinoma 
antigen- 5,798,1 00 : Multi-stage cascade boosting vaccine; 5, 792,455 Anti-idiotypic antibody vaccines; 
5 780 029 Antidiotypic monoclonal antibodies for treatment of melanoma; 5,766,588Tumor immunotherapy 
using anti-idiotypic antibodies; 5,744,1 35 Method of raising an immune response with an anti-idiotypic antibody 
having correspondence with human hepatitis B surface antigen; 5,728,812 Anti-idiotypic antibody composition for 
inhibiting acute complement-mediated cytotoxicity. . 

According to another aspect of the invention the multi-functional ligand comprises a first portion which binds to a 
lymph associated antigen and a second portion which binds to a tumor cell infected cejl or infectious agent. This 
embodiment of the invention can be used for example, to assess and affect the ability of the tumor-binding portion 
to more advantageously inhibit metastasis. Optionally, for example, the portion which.binds to a lymph associated 
antigen has a lower affinity and/or avidity so that the tumor cell binding portion preferentially binds to the tumor 
cell and is therefore more likely to accompany its passage through the lymphatic system. This strategy also has 
application to bi-specific antibodies of the invention in which the second portion is for example targeted to an 
immune cell. Optionally, multiple such muti-functional llgands may permit sufficient tumor cell anchonng to permit 
the tumor cell to be killed within the lymphatic system via a toxic payload carried by the multifunctional ligand or 
through the recruitment of immune cells which accomplish this end (eg using the same or a different multifunctional 
Itgand fused or conjugated to a suitable cytokine (eg IL-2, IL-12). The prolonged presence of these cells could be 
advantageously used to assess methods of immunization directly against the tumor cell using, for example, 
cytokines including cytokines fused or conjugated in whole or functional part to a lymph targeted Att on the same, 
or a different multifunctional ligand delivered in a suitable dose (with, respect to generation of anti-tumor antibodies 
and other antibody fragments for application herein as well as important related technologies see also WO 
OO/50O08; WO 01/01137? WO 97/37791; WO 99/37791; WO 97/10003; Hoogenboom et el. Nat. 
Biotechnology 1 5(2) l*eb 1 997 p1 25-1 26; Fell H. et at. Journal Of Immunolgy Vol 1 46(7) Apr 1 991 p2448- 
2452' Anderson D. et al Bioconjugate Chemistry 14(1) Jan 1993 p10-18; USP 6, 172,197; USP 6,171,782; 
Immunological Investigations 2000 29(2) entire issue). Optionally the tumor binding portion internalizes and/or 
delivers a toxic payload, for example a radionuclide, or other toxin, or a cytokine to the tumor ceil (with respect to 
selection of tumor internalizing human antibodies see for example Pool M et a). J Mol Biol. 2000 Sep 1 ; 
301 (5)- 1 1 49-61 , see also Kohl MD et al. J Mol. Biol. Biotechniques (2000) Vol 28(1 ) p1 62 In this way the multi- 
functional ligands of the invention, for example, when provided in a sufficient dose to both target the tumor and 
line a portion of the lymphatic system to which the target tumor is likely to drain, acts as a cancer treatment as 
well as a sentry system for assessing / augmenting (for example as an adjunct therapy) the ability of the tumor 
binding portion with/without payload to inhibit metastasis. There are numerous examples of functional cytokine and 
toxin fusions used for example in cancer therapy that may have application to the invention herein (for examples 
and reviews see references herein cited as well as WO 99/37791 ; W099 53958A2 ENHANCEMENT OF 
ANTIBODY-CYTOKINE FUSION PROTEIN MEDIATED IMMUNE RESPONSES BY CO -ADMINISTRATION 
WITHPROSTAGLANDIN INHIBITOR; W009730089AT NOVEL ANTIBODY-CYTQKINE FUSION PROTEIN, AND 
METHODS OF MAKING AND USING THE SAME; WO00009150A2. CYTOKINE AND CYTOKINE RECEPTOR, 
AGONIST, ANTAGONIST AND/OR ANTIBODY COMBINATION FOR THERAPEUTIC ; WO00/06605A2 ; WO 
99/62562A2 ENHANCEMENT OF ANTIBODY-CYTQKINE FUSION PROTEIN MEDIATED IMMUNE RESPONSES BY 
CO-ADMINISTRATION WITH ANGIOGENESIS INHIBITOR; WO 99/37791A1 MULTIPURPOSE ANTIBODY; 
Proceeding of the IBC's 1 1 th Annual International Conference on Antibody Engineering State of the Art Science, 
Technology and Applications, December 3-6, 2000; Amplification of T cell-mediated immUne responses by . 
antibody-cytokine fusion proteins.lmmunol Invest. 2000 May; 29|2):1 17-20; Cancer Res.1999 May 1; 
59(9);21 59-66.; Pharmacokinetics and stability of the ch1 4.1 8-interleukin-2 fusion protein In mice.! Cancer 
Immunol Immunother, 1999 Aug; 48(5):219-29. Phase I study of single, escalating doses of a superantigen- 
antibody fusion protein (PNU-214565) in patients with advanced colorectal or pancreatic carcinoma.; J Immunother. 
2000 Jan; 23(1):146-53. Targeted toxin therapy for malignant astrocytoma. Neurosurgery. 2000 Mar; 46(3):544- 
51 < discussion @ 552); Targeting cytokines to tumors to induce active antitumor immune responses by 
recombinant fusion proteins. Hum Antibodies. 1 999; 9(1):23-36; Lode HN, et al. Tumor-targeted IL-2 amplifies T 
cell-mediated Immune response induced by gene therapy with single-chain 1L-12. Proc Natl Acad Sci U S A. 1999 
Jul 20; 96(15):8591-6; Gillies SD, et al. Improving the efficacy of antibody-interleukin 2 fusion proteins by 
reducing their interaction with Fc receptors. Cancer Res. 1999 May 1; 59(9) :21 59-66; Gan J, KenqYa K, Riccl M, 
Hank JA, Gillies SD, Sondel PM. Specific enzyme-finked immunosorbent assays for quantitation of antibody- 
cytokine fusion proteins. Clin Diagn Lab Immunol. 1999 Mar; 6(2):236-42; Lode HN, et al. Synergy between an 
antianglogenlc integriri alphav antagonist and an antibody-cytokine fusion. protein eradicates spontaneous tumor 
metastases. Proc Nati'Acad Sci USA! 1999 Feb 16; 96(4):1591-6.Weiner L. et al. Oncogene (20CI0) 19:6144-. 
6151 ; Cancer Research 60 6434-6440 Nov 15 2000; Cancer Vaccines and Immunotherapy 2000;(textbook) ; 
Immunotherapy With Intravenous Immunoglobulins P. Imbach (1 991 ) Academic Press; Molecular Approaches to 
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« — e raPV am rr won- — 

ji Cryz (1991) McGraw-Hill Ryerson. Limited Bochem Biophys Res Commun. 2001 'Jan 12; 

SrSTchain Antibodies Se.eoted ^^^^fig^^KU and an«-HER2 monooionai 
280(11:274-279 and references "ted therein. l^» n 3 0t na confines J Natl Cancer Inst. 2000 Oct 4; 
antibcdIes::antiprorrferative .mm* o» ^ ^ S° mln o Mid peptide enhances cellular retention and 
92(191:1573-91; Foulon.CF. et al.. "^^^^owth factor reoeptor.variMt III monoclonal antibody. 
. tomorxenograft tar oeting of en m erna^O "jj**™^ B> m]sen UB . Morisson P, Marks Sermon of 
Cancer Res. 2000 Aufl 15; 60(16):4453-60. I W**^ nSbrarlM J Mol Biol. 2000 Sep 1; 301(51:1149- 
tomor-spMmc internalizing human ^^.^^ZtZt^X^ of iriterrXng monoclonal antibodies: 
61 .VroTenraete MB, et ^ T W^ h £^ £?jSSr! 2000 Oct 1; 88(11:108-14. 
A new possibility for use in photodynamic therapy. 

. «. « «w fho nassaee of tumor oells oan be inhibited within the tumor 
h yet another aspect^ the ^^'^SX^^^^^^ ° rf *" ^ ^ Tof 
vasculature using a btepeclfic "f^- ?^°"™7°„ d T n T to a , iga ncl on the surface of the tumor. Other aspects of 
vascular endothelial marker and one the other handWrulsWa «B^° refere noe to this aspect of the Invention 
^invention reiated to tomor ^^^^^^^^ lymphatic endothelium and the tumor . 

and/or immunize a subject against tumor cells. 

respect to the use of lmrnunooy.ok.nes 
also Cytokine fusion Improving ^^^S^Sbod^L-l 2 fusion proteins are effective in SCID 
with Fc receptors. Capcer Res. 1999 May 1J * ^'j 2 ™^ °j , ^ 1998 Jun 15; 160(121:6195-203 

r P =^ — • ,west 2000 

May; 29(2)^117-20. 
Itiscontemplatedth^^ 

the manner described above, could be •*«22ESK«d conjugates/fusions therewith used or currently 
foe example oytoxic drugs, other ^mor^ ™ ^ c 9 (re ovogenesis sea for example 
^g^^^^ 407(68011:249-571. 

•« «f the invention could be used to bind to antigens/ligands on lymphocytes which are 

SttSTK?^^ «— - — a ^ 889 e * CD45 - 

With reepect to target receptors related to the inventions defined herein see also USP 6,277.962. 
Mdisc.ssedabove.asus^ 

significantly on lymphatic endothelial cells but not «anmoarmy exp (FobnlaTy 22 , 1999, BanerB at. al.. 

su°ch antigen incfcdetWE-1^ 

Journal of Cell Biology Vol. 144, #4. p789-8 WJ»° ™ ™? " ' " _ h i„ vantion contemplates research and 
LYVE-1 specific antisera have including preferably 

treatment? using multMunctiona ''^* ^ S eWar receptors/antigens. For example, a mume 
agricultural animals, canine spews, primates and ^^avrng am, * MamJSorip t M01 1 004200) can 

counterpart to LYVE-1 (published ,n V™°*-> * £j S^J^'is^bedhereiri In a mouse mode), for example 
be employed to implement the various me^ods and ^bod.^ a ( option ally comprising for 

to assise the extent of inhibition of ^T^Sa^L afi™ Son which binds to LYVW and a second 
example to a toxin,, cytokine T ce» ^^"Shtahta known to metastislza to the king (see USP 

portion which binds to, for example to OH ™ • a bre * 5491 284, 556981 2, 591 71 24 and 61 07540 and . 
6037520 and 5. 693, 533 see also US P*Mts 5 e «- ^ X, me^tatic models and methods of evaluating 
references cited in **V?v^; P ^m^ identified In the manner described by 

i±r r atT^ by ^ promotea * canoar 



metastasis Nat. Med. Feb; 7(2) 192-8.) 



Other modeis of metastasis **^A?£1b^^ Xt * 

GF.Genea that regulate metastasis and ^os^f^^^^c m etaata S es.Crit Rev Eukarypt Gene Expr. 
Guise TA.Molecular mechanisms of tomor-bone mteraotion L^^Smoma Crlt Rev Onbog. 2000;1 1 (21:147- 
M00;10(2):159-78. 3: Rusclano D Difteentiatien ^^g^^^^M cancer and its 
63. 4: Kobaek-Larsen M, Thorup I, Dl^rioh^ A, Fw^ C, Hott^ M«. ^ Feb;50{1).:16-26. 5: 

metastases In rodent models: comparativeaspects , wrtr, . ttose in ' h ?^^^L )880 B , Delsalrt0 PP. Scalerandl 
Magnano M, Bongioannini G, Lerda W. Mvagno *£^££g£ £££ and metaetaeis.J Surg Oncol. 
M, PesoarmonaCP.A MdW ™ d ££*^ ^^^iomcusa models for anticancer drug discovery and • 
2000 Jun;74(2):122-9. ^-^"TJ!S imSs 7: Satyamoorthy K. Meier F y Hsu MY, 
evaluations bridge to .the clmic.lnvestl New JDwgs.1 ^ 9 '^« 4 ;^^ 0te for ^di 68 , n ^lanoma development 
BerkingC. Heriyn M.Hurnan .» SSl* fcM- IJ, Schackert G, Zhang RD, Radinsky R, 
SS!SfSSS&J^^ Metaatesis.Rev. 19 9 9; 18 l3):387-400. 9: Softer RE. 
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videomicroOTopy epithelial cells.Radtat.Res. Jan, r » < J . t v in me tastatic renal 

« j Exo Clin Cancer Res. 1999 Sep;18(3) ; 397 w. i«- . 70:73-84. 1 6: Thames HD, 

S^HeeTech;^^ 

Spment.Ann Oncol. W' N ^ 81 l So3 25: Bwm b! VaBe^AM, Thlery JP.Model 

™Lr«ima Mol MedToday. 1996 Sep;2(91:394-403, zo. ' ,,.,79.94. No abstraotavailable.26: Stricter 

SSSoS Version Curr Top M^.*"™^ MD^KqOAAW of Immunodeflcient Mice ;1 «r the 

Wo span of syngeneic. C57BU6 > ***Mta| ^^j^^tf human braast carcinoma 

S^nflu^asoant protein ^jTp^in^noiSs in a murine mode, ofhapadc 
M Rizvi I, Hasan T.BIodistribution of ohOT 9 oa "^P™ 3^,544^1:36: Clardiello F, Bianco R, Damlano V, 
™tartasls of ootoraotal oanoar.Br J Cancer. 2000 Dec;83(1 ^^\mJ Tprt6ra G.Anfangiogenic and 
SSS G ! Caputo ft Pomatico G ^^^^m^nXd anXdy in combinadon; "^vascular 
Smor activity of an^pidermal. flrowth r ^f°^ 2 || 0 m co | on cancar oell8.Clin Cancer Bee: 2000 
^.Telial growth fadtorantisense ' oBOonucl^de .n ^ « E ° c ^ n de ,, M> ^ JU , Beer8 R.Paatan I, Rdler 
SeD-6(9):3739-47.37: Shinohara H, Fan 0. Orawa S, yw ». cellsdireody correlates with; eradication by 

KS»ecific expression of transferrin ^^^So oStW*43-51.38: Inoue K, Slaton JW, Oavie DW, 
'ititranrferrin r«^^^^^SfflSS CMvI^nant of human n^tastatlc .^onal ceD 
Hicklin DJ, MoConkey, DJ, Kara ^ ima J',£f anfrvaspular endothelial growth factor re ~P*^°*°"r nan 

carcinoma of the bladder in 2CwLir6T7) : 2635^3.39: Palkkanen KJ, Parkkjnen JJ. Ke^nen 

rt^x,:;^-- 

PDGF andarigiostatin in relation to vascular de P s ^ * . t0 muWpIe organs with lacZ-tagged CWR22R 

EmW human colorectal canoe, •cells .tonud ,n* '*™^ D ^*^^ W *Me*°^™«^ 
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Nov 1 ;B9I21V:SB36-41 .48: Nakantehi H. Abe , ^%^^^^^o^SZ^or 
apoptosis In metastatic foci from human ^XZ^^S^^C^oo\. 1999 Dec;125{12):66M.49: 
ostein bloodljy ^^SSTZSSS of inflammatory breast 

xTo^/aft mode, of cancer mode, in 

RB, Mullen .JB, Pagura ME. Johnston ^^^^^ si . chikamatsu K, ReiohertTE. KashO Y, SaitoT. 
thenude rat.Clin Exp Metesttsis. f?"^^ p 1tn* effector cells and IL-2 of lymph node metastases of 
Kawashiri S. Yamamoto ^Whhc^deT^lrnmu^^y^^e j Cancer . 1999 Aug 

humansquamous-cell carcinoma of * e £^d nec£a Mm McMillan I. CroyBA, Wlldeman 

12;82(4):S32-7.53: Gallo-Hendrik* E, Percy D.^ C ^^^^ ^ ^ n ^^ m ^ atio t^ors^mtS. 1999 
AG.Evaluation of three linos of inm-™** Jr H^z! Gri^on W, Cher ML.Severe combined 

Fab;107(2):245-S6.54: Nemeth JA. Harb JF, bone.Cancer Rea. 1.999 Apr 

hn.nunodeficlent.hu model of human prolate cancer mimMumum^ Tf Namjkl M . A huma n seminoma 
15:59(81:1987-93.56: Kanaka H, Koshida K, Endo Y. ^'"r^g^^eillJ^-S^S: Vogel , Shen Y, Soath E, 
xenograft modor *»<+ffS£ ^ A «* reflectlnfl solid and 

Juhl H, Kreroer B, Kallhoff H, Henne^mm D^A numan ca^ Deo:383(6):46e-7S.57: Prewatt M, Rothman M, 

disseminateouolorectal m*"^?*" S ^ Mot^^n cWmario anti-epidermal, growth factor receptor 
Waksal H. Feldman M, Bander NH, H^^Ulo^ ™j£ "xenografts^ nude miee.Clin CanceV Res. 1998 
antibody C226inhiblts the growth of human renal^ ce MM" xe TrS a LD aflleT sa, Curtis D.Lange 
0ec;4(12):2957-66.5S: Ellis WJ. Vessella hl, Burner ' . _ W08ta tic carcinoma 

PH.Characterization of a novel ^^^^^^^^Z^ Grignon DJ, Cher ML, ICooherll SV. 
xenograft: LuCaP 23.Cin Cancer Res .1 9 ^ u ";| t6 »^^ interteutin 2 therapy for human prostate 

Montecillo EJ. Talatl B,Teky1-Mensah S. JE, ™^. Q { | 4 ^ Wu rr, Slkes RA, Cui Q, Thalmann 

aimers in a nude mou^^de^Canwr Res^ 199 ^ A ™»*»^ 8 hing human prostate cancer ceB xenografts 
GN. Kao C, MurphyCF, Yang H, a ^"7.^Kil«H*oLn fl tumors in athymlo and SClD/bg 
in bone: induction ofosteoblastic '^^S^ n998 Jap 11j77<6>:8S7-94.S1: Takiguchl 
mice using LNCaPand ^ a f^^^^^ n ^ affectof DX-8951, a novel oamptothecin analog, on 
S, Kumazawa E. Shimazoe T, To! ^'^^^^^ clAtuted in vtoo and xenografted into nude 
human pancreaflctumbr cells and * 0 ' r | 5.^^!^-^^ wanson L , Cannistra SA.In vivo inhibition of CD44 
miceJpn J Cancer Rea. 1997 ^a;SSt81:7^.6|: Sttobal J*™^^'. nova| ro|a ior CD44 in the 
Dmits intraabdominal [spread lof a human ; «^ 9 ^*2^£E£S, CrnalioS. Hakansson*; BoqulstL. 
process ofparitoneal implantabon.Cancer Res. 1 ^JJ^il]^^^ osteosarcoma developed 
tofvenberg R, Brostrom LA.A novel ^^^^Xftib^^nuL mZ.^T^p Metastasis. 1997 
usingorthotoplo transplantation of 'ntaot tumor tesue ' '" t0 ™ a 6 ™ ^™e k ^omas J, Fuller AF Jr.Hasan 
Mar ; 15(2,:164-72.64 : .^ 

T.Charactetiat.on of "^*7f 9 KSa : 8S8-95.65 : Pages JC, Sordat B, Bautlsta 0, Costa J, 
rnh^Pe^^ 

:^^e»^ 



3693. 



For example, in one ambodiment the ^^/XAfflS^ 
component specific for a ^mor ceila^ 

SSl^/^tr^. 2001 ^82(11:49^. 

_ . m „- t ,„j_ a,, examole of subtractive screening useful to identify other 
Techniques for generating antibodies, and Mod* ** «W ^'^nBsmallef scFv. Fab and dAb (single domain 
lymphatic vessel essociated antiboti es. ndudmg *™££XS3Et* from tissue8 

antibody or functional fragment *«^°?^^3^^^dtee^ by phage or ribosome display 
^^L^Te^e^ Today (Aug^OOO, Vol Bp 371; 

are well known in the art isee tor e *°"} pl ?"°° 8 9g9 , , 31 (1 . a _ i 1 9; Roberts RW et al. Cwr Opin Chem 
Schaffitzel C. et al. J Immunol. Me*ods(Deo. ^°J 9 f^ 2 ^" ^ 994 ' 12 . 433 ^s; Kontermann RE.etal. Nat 
Biol. 1999 Jun; 3(3 W68-73; Wntef ^etal. Annu Laboratory Manual Kay BK et al. 

neuroectodermal tumors afte.- their genetic union Curr Op/n Oncol 1998 Jul, 10(4).334-azi 
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1 km R 824 B20 USP 6622836, USP 3,702,892, USP 
With respect to single domain antibodies see for ^^^"^S'Sirally ooeurrina oamel heavy-chain 

Un^singie-domain anti^n 
Lbodies J Mo. Recognit. 1 99? Ma^Apr; 1 ' £ domain VH mo.ecu.es with a umque interface. J 

j u ^=oW„ «n«hodies including diabodles etc. and fusion proteins 

Methods for making antibody ^^SSSSSTft i2S5 £S — •» r^T^ST" 
thereof are as well as uses pertinent ^SKhSrtltar reviews and particular applications see for example 
of therapeutic application) also «e« estebH^ed In *e art W« r sp 6 _ 121 (424 , 6,027.725 and 

MameGPet air Journal of ^""^f^^^^^saoOO) 9(6): 1231-1242; Antibody Fusion 
eSTl « B» 0654086; Hudson P. Exp. °P^*^ 7 ^£i£^ 1 999 Wiley; Antibody Engineering, Carl 
ffis Steven M Chamow MMM jJJJ App^ ^t^T^'dhlr 

A. Borrebaeok Oxford University * e ^ 9 !^uX«siW FTess.1996; Antibody Engineering Protocols. Sudhir 
H»nr.ia R Hoooenboom, John MoCafferty OxfordUnwersity tres Tadayuki Imanaka, 

SuH1995)Ena Press; Antibody Expression ^^"^' ^ S^; Nielsen UB et al. Cancer Res. 
African Chemical Society; ^^^l^e^d^sZ ^. 425(3)479-84; Holliriger at al„ 
2000 Nov 16; 60(22>:6434-40; Lawrence U. **? ^ un 7targeting of tumors: state of the art and 
Sancer tavnunol Immunother 1997 Noy-Deco 45 3-4) 128 - 80 -^W et el Int. J. cancer 1998 Apr 13 76(2): 
S5*TaO0OB* Cancer. ^^f 7, " , f.^ 3 KrebsB. Et al. J Interferon cytokine Res1998Se P 

vVuAM,QJNucMed. 2O0OSep.; 44<3K268 -o a Cochlovlua B et al. J Immunol. 2000 

Aug 13 (8): 665-74; Adams QP et al. Nud. Med. BW (2000) May * i . ^ v ^ ws . re(ere nces 

^2000 may 27(6) 988-94; HOger* Abodes end creating toxin, radiohucl de .and 
dtad therein) as are. various methods for identifying ^^" Deo . 9 ( 6 ): 635-44) for fully exploiting 

rCoTs / o6niugates (see ^ Y ^^^^Be^mTet aUiochem Biophye Res Comm 1999 
^rious aspects of the invention here^ daf^d^e °™ 8 and othar ^own multivalent antibodies 

£b16; M5(2):386^ew aleo »«^n^^o<^^ ^^ l8 ,. 4 87^1} eto. could advant^u^ be 
S»t 3?i^«:r^ >n avidity etc. for the purposes of vanou* 
exploiting Re invention herein. • 

^o*, of express** an. identify^ new mo.eculesi.ke i.WE-1 ere aiso weli known in the art (see WO 
98/06839) 

*. raoent progress in the treatment of .upus nephHtis see —an R. Annu Rev. Med. 2001 ; 52:63-78, 
WHh respect to targrfing Fas^ see U86066841 -.Antibodies to Fas-L for treatment of hepahd, 
^ invention a,so contemplate, usin^ ch^- 

Soot Feb!) 2(2): p108; .mmuno o qW W90V o. 70 P^l ^ binding to.inhibition^ For 

tissues for eventual penetration into <he ^V^P™^^' 8 ^ s markers fuse d to such type such molecules eg. 
example, for cancer treatment ^ ^ ^^ vaoelnation strateg.ee OncUxfing the 

TNF-ocoan be advantageously employed ™ < oetls Including, opbonatly. 

No. 6,123,916 and the references therein oltad. 
..wellknowntothoeelntheart^ 

SS l^dy^^dttman Start, receptor end a 42-kOa turn.r-aesoc.ated glycoprotem ah» 
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Soperti<* of 1A10 blapecific antibody '^'^^^j^^K cell growth by binding.seleoted pairs 
13-20; Bins OB et al., Antigen forte «^ fi ? "'ff^^ u T otal.. GonnJote.inhllWon of vasoular 
Stumor antigens. Cancer Immunol '^"^'J.®^^ Saoted a B alnat both VEGF Knase receptors; 

.Selial growth factor (VEGF) aotivraps with « ^^^ n S°^" t or. Cancer Rea 2001 Oct 

tyrosine klnasa racaptor and kina* nrwert L^^^ biaS daFv^laFv' antibody fragment In 

?61 .19)77002-*; Schmledl *£^*l^££Zt£ ^SsT-..^ — *-SS** hm ° f 8 

Escherichia coU.Proteln Eno 2000 0 o£l3C10).7 .^ena Mol Immunol 2000 

novei te.mv.Ient bi^edfic antibody ti,at bmda ^ho^^ms ^ ^ ^bcdiee Blomol Eng 

Wth respi te antibodies to autoantigens. MM - ^^^'^Z^S^^ 
^WnTfusions. riboseme a^SESSS^ 

of human antibody fragment based phage display iior^i^, aw v domains of CD2, CD58 and TCR; 

^rtargeting antibodies, antibody arrays, S«fils?Xbodles end related size/kinetics issues, 
digopeptlde eg. paratope mimetics. ^^^^^I ^^C^ a^as^ti-angionenesis marker attategiee, 
^pLactivatable pro-drugs, del ve* •rtN *^™%£^J^ Pike CEA (TAO-72; and related 
immunoenzype therapy of ^f^J^^'^S % f IBC's 1 1* Annual International Conference on 
rSShSi^SS c^^e^Sgy and Appiieations Dep 3-6 2000 La Jo*, OA. 

. ^ _ .~ nn ^ticai acpnoation herein see Ikomi, F. lymphology <1 999) 

^oToTIh!^ 



32:90-102; 

references olted therein. 



Jgands of the invention. 

^ ...w. „«»,* to tarnet Uganda and/or immunotherapy having application herein 
With respect to recent VW^nfiBBB. WO.O1/0G879. „ MemrtM 

see also WO 01/1 2224. WO 01/14550. HUMAN 4-1 BB AND PHARMACEUTICAL COMPOSmON 

W002944BAV.HUMANIZED AHTOOOV JJ«*C FOR ™^£™£% WA22Al W 0 01/13946. WO 01/12840. 
COMPRISING SAME; WO ™W™£*^fS££ WO ^1/12648; WO 01/1 2223, WO 01/12218. 
WO 01/12781. Wo 01/12674, WO 01/12670. «J«g« 1059 , wo 01/1O912, WO 01/11040. 
WO 01/12217, WO 0.1/12216, WO 01/12154, wo • ^ 0 1/09328. WO 01/09188. WO-01/09192, 

human dendritic cells.J Immunol. 2000 Feb 15. 1S4W.ziao 

Mfc^^nnai iimnd that reeoonizes an immune ceB as a target in virtue of 

The invention also ^^^^^^I^T^ITZ^, for example. In virtue of its second 
a particular cell marker and Will be able The invention also contemplates attracting 

portion comprising such toxic ""'X^ inactivate the target immune cell leg. 

or supplying other immune cells or moleculesto ^"«"™£!2m antibodies including anti-idlotypic 
U"*>" eg. by TH cell modulation °' ^"^^^ "f "SoMmmune oalla can be accomplished by a 
antibodies. The Invention therefore ^^*o^£mXd£^ so as to reduce Immunosuppression duo to 
combination of *NmtwMnm> or *ugsd f uch interactions. may require interaction with one 
immune cell ablation where this iia the ^J^KSaoS as facilitated via anchoring interaotions of varying 
or more ligands on the surface of the targeted immune ceH, as ^ comprising or bound to 

Sty/Jdity/duraticn. The invention ^^^^^^^Z^ * - Proportion which ia for 
selectins end ICAMs etc. to facilrtate ^ucManjeting, for gmpiaoo*^ ^ of ma sateetta/ICAM etc. 
example 0.01% to 26% of tine ^0 8 «^^? n ^dTcUpLeTwith the targeting multifunctional llgand can 
(including antibody Ernies) bearing ^^^%$£S a any objective Indicator of successful targeting to 
be determined ampirieady by varying the ZkmSSZ**** targeting tog. antibody binding to eg. C03. 
a disease related or purely ^^^^^L^ZmZ monitored by evaluating levels of cytokines 
CD28, CD2) using multifunct.onal ligands °' *^f c °^ell activation after intravenous adntintetration of CDS 
normally attributable to such bln ^^J^^^,^Zna. Cancer Immunol Immunother. 1995 Jun; 
XCD19 blapecmc antibody in patientswl* Enhanced cytokine responsiveness of Tcells 

Sdtro^ 
V^respeottomuKfu^^ 

examples of disease ^^^J^^^^^^Z^^^es as well aateohnologtes 
activity or dissase progression ^ U °"V™!, Chemcto^amtacol (2000); 46 suppl: 546-61 ; Engelhard VH. 

ctr; So ffi * * ™ "* ut0 ScK 2000 Fete 57,2,5 
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t « -i u,.«. Immunol 2000 Jan- 61<1): 66-73; Tumour vaccines: anew Imrnunotherapeutio 
310; Algarra I et al. H^™™'- ^,"^1-8; Human tumbr-rejeotion antigens and peptides from 

approach « oncol ogy^Ann Hepatol. 2000 ^.^^ ^ i01(9):612-7. Plnllla-lberz J, Cathcaft K. 
ZS^STS^TSXX^ ."monotherapy of cancer. Blood Rev. 2000 Jun; 



14(2}:111-20). 



uur^ontirjo .« mn iflv in nroximitv to a B7- co-stimulatory molecule, the invention 
In orderto present an £HCgpM8 ^"ZEffi tai a 50/50 proportion) of adjacent multifunctional 
SttSJ I^dS^W pSS^inked by an avid In component. - as a different 
Pgands (which may JD« j a ww, £ atfiaoent of a single diabody, trlabody or tetrabody etc. which 
SS^o ; mSSA ^S^MmSR respective 87° and MHC peptide components (wltt, respect 

. ^ *k« i nU Antion simllarlv contemplates using or more antibodies {optionally biotinylated and cross- 

r t '^K* or different epitopes on a tumor including, whire two such 

Z^^SEX!!^*!^ B7 linked «e fused conjugated - c^a «e o^ngto, 
«nShod Zl L well as different proportions of different eprtope-speolfio antibodies to optimize the dis^ibution of 
nT^ZZtodm and MHC peptide complexes for T-ceU recognition. In this way any strongly immunogenic 

^doS component having respective fusions to one of MHC-peptide and B7 on heavy 

^dCTt chain or a trispecific or tetraspeofflo tetrabody having an antibody component devoted to each or the B7 

ShC 1m2& TOeMrmta a single molecule to be used fo, both the immunization with.n me lymphatic 
s^LTand* ?wmo?tergeted antigeS display. However. It will.be appreciated that. presentation of MHCpept.de 
^cn a Wd^noTnecesLily require costlmulatory B7 presentation to induce^ . *«*T«I 

Subject to the latter proviso. In preferred embodiments, theinvention contempla^ uang as s^^^nto-arts 
U separate trispeclfic;Abs, each including for example, one antibody component which bmds to ^»f*cf*e 
Active B7 aVid MHC molecules which are preferably together. separately adrnmisterec L ^ 
■tends are weferablv biotinylated for cross-Unking - both between adjacent tnspecifio Abs and advent T-cell 

or 2) separate bispecifio paire of Abs each Respectively haWng IT either a B7 and 
Emphatic vessel or B7 and tumor binding portion or 2) a. MHC peptide complex and 0 MH = 

complex antitumor binding, portions which again ate prefereably crossJinked by an avidin.streptavidin or a variant 
STX Wotiny?rted^bidys) This latter embodiment permits smeller size antibody molecules to be used for 

fZ^r targX ! Antibody components which recognize the non-T cell Interactive portion , of ^ MHC 
macule can be readBy generated by phage display,** example In the owe of a known peptide spep '«» «^ody 
to an MHC peptide complex (see Chamea et al. Prbo NatlAcad Sci USA 97, 7969 and Chames et. ^"^V 
Maturation of TCR-Uko NIHCpeptide speoifio antibody: peptide epedficlty is possible over a wide affinity grange 
ftoceedings of IBC Conference on Antibody Ehglneeerlng Dec. 2000J. eg. by first causing bmdmg of the peptide 
specific- antibody and then doing the ph;age display eg/using an array of multiple (eg. repeats _of *esame 
antibody) such peptide epeoiflo MHC antibodies, applying the MHC peptide complex to effect bmdmg and then 
Performing the phage ofribosome display.- Alternatively a TCR (eg cell bound) or analogue/^motope, could be used 
for the orientation. Similarly antibodies could be generated which in effect do not compete wrth OTZa (or a 
mimotope thereof to create suitable anti-B7 type antibodies. Anti-B7 antibodies ™?£££us ° 

also contemplates that the MHCpeptide binding function may be supplied using a '" k «*^P«"'. n °0^ JJ» 
6197299. WO 9601650 25 Jan 1996; Prco.Nsitl.Acad.Sci.U;S.A.; (1994) 91, 19. 8946-49) in both the tumor 
and lymphatio system. binding sites. OptionaJly.'the tumor ahtigen or one or both of the antigens are a pan- 
carcinomio antig«> like TAG-72, CEA. H11 (WO 97/44461). The invention also contemplates usmg one or more 
Sage display libraries to optimize the development of MHC/B7 costimutetory Wspeclfic anhbodles. by usmg cell 
steed latex spheres coated with an antigen eg. CEA in various surface dispersions (or a ceU) and using a array of 
preferably biotinylated antibodies which recognize the.antigen and have a -oppositely located porboii fused, 
co^ugated or capable of binding to one or both of MHC and B7. the library optionally also presenting also 
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variations and combinations of lengths (truncations) of one or more constant regions or for example.the CDR2 
tSZffiS^f. depenTng.on the chd6e of antibody, and MtSffiSl. 
rinnalllna means to detect T-cell recognition and evaluating cytotoxicity with for examplea Cr51 release assay. 
SSS^SA *ip or rrtfcroarray technology see ^,^°''^^L^^ 
f^edfogsof IBC'S conference on Protein Microarray Technology March 19-21 Sanuago California: 

... „ f -a-antlu nublished antibodies in the odntext of the invention {see WO 

WO ^SS^W^^W^TS^Oin^ WP 9.9/68678, WO 00/59943. WO 
wS o! £« WO 01/18204 WO 01 18042, WO 01/18021. WO 01/18014, WO 01/18046, WO 

oi/l e?66, wo wSSSn. wo mnm. wo ovieisa. wo oi/iei7o. wo 01/15732. 

The invention is also directed to a method of evaluating dosing, ligand saturation, avidity effects of simultaneous 
taahd I Tdtaa on Snged anchoring and associated benefits (eg. to delay a cancer cell for targeted killing cr 
Stated 

/ inmtihnl 2001 Mar 1 • 166(51:3266-3265; Nippon Rinsho. 1999 Deo; 57 Suppl 428-32, 

!nWractionrby^dministering tea test subject two different multifunctional Uganda of the invention with 
cooperating second portions. 

SKpSm* complexes In eomblnetion with adoptive ^"^^^"X^TSe^ 
Ss and patent applications referenced in these patenta; wrth respect to MHC peptide c.omplexesl see for 
example WO 99/64597, WO 98/03652, WO 98/0674? and references cited therein). 

As described above, the invention also contemplates that the lower affinity ligand binding arm of the 

Tmu^notional ligand (ie. having a high affinity targeting arm and a lower affinity effector jjrml is 
S3 1 by a TSgh affinity ligand. for example an high affinity antibody or functional ^gn«nt tiw eof^ which 
Hndstoa taraet biological effector (eg. a cytokine, ohemokine. growth factor, homwne or other biological response 
mooter S wrtS h,^h affinity, n a manner which permits the effector to continue to bind to tadedred target 

l!.?IhT?r.Hnd«oftaanfibodv(10 the antibody binds to a portion of the effector which la not cnbcally 
S£the^ 

ti^reoThas, when combined with the effector, a suitably lower affinity for the reoepto. •than tte 1 0^ «.tnd.ng arm 

functions as the hioh affinity binder haa for Its target cell marker. In one embodiment the binding moiety 
^*Wnd\^ 

?™ nto, The invention aleo contemplates that this binding arm can bind to biological effector in a manner 

Tamptes below). The invention also contemplates that antibody arrays are used to screen f W antibc^.ea whteh are 
6f Wndina to such biological effectors, while bind in situ to. their receptors. The invention also contemplates 
fi^sth Hn dTs? when bcund to the biological effector, ban be used to test their ability to bind to related 
^tofa. ^ch » *o» within the same fa^ly eg. within the same family of TNF like recaps* WW uwpect to 

!ldh,X mi« oa rravs see for example Cahai DJ.Protein and antibody arrays and their mediod applications J 

£n£nd Sam AprMWI -2)i81 -91 . MacBeath G. Proteomios comes to the surface.Nat Blotechnol. 2001 
Z^fiSS* Sewley JP fRecombinant protein arraya.Commun Ols.Pub.lo Health. 2O00Dec;3(4):311-2; Ho t 
Soever C. de WlldTflM, Tomlinson IM. The use of recombinant antibodies in proteomics.Curr Opln Botechnd. 
20O0Ort^1(5):445-9. Walter G, at al.Protein arrays for gene expression and molecular Interaction jcreen.ng.Curr 
Opto Mi«oWoL 2000 Jun;3(3):298-302. de Wildt RM, Mundy CR, Gorlok BD. Tomlmson;IM.Anbtody arrays far 
Shi* o^ghput screening of antibody-antigen InteracticniNat Blotechncl. 2000Sep .IStK^SS-^-HoU LJ. et 
^By-passing selection: direct screening for antibody-antigen interactions using protein arrays.. Nucleic Adds Res. 
2000Au^";28(15):E72 and the references cited therein. The term receptor as. used her«n for^ greater ^ertamty 
tadudes decoy receptors. Exemples of decoy. receptors IndudeTRAIL decoy receptors (APO-2U, CD44 decoy like 
^ mSS receptor lik. protein (1L-17) ( see J Bid Chem 2001 Nov 12), cp95-Fo decoy 
receptor, TRAMP, lUl Ril receptor, osteoprotogerln (OPS), IL13Rdpha2. 

With respect to affinity maturation see for example Cola G, Hudson PJ, Irving RA.Protein affinity nwtoraticn in vivo 
ulna E coli mutator cells. J Immunol Methods. 2001 May 1;251(1-2):187-93.Manivel V. Sahoo NC. Salunke DM. 
Rao KV Maturation of an antibody response is governed by modulations in flexibility offhe anbgen-combining 
slte.lmmunity. 2000 Nov;1 3(5):61 1-20.Boder ET. Midelfcrt KS. Wittrup KD.DIrected evdutton of antibody 
fragments with.monovalent f emtomolarantlgen-binding affinity.Proc Natl Acad Sci U S-A. 2000Sep 
26?97l20):107bl-5.H6ller PD. Holman PO. Shusta EV, O'Herrin S, Wittrup KO, Krenz DM.ln vrtro evohit.on of a T 
cdi receptor with high affinity for peptida/MHC.Proo Natl Acad Sd U S A. 2000 May 9* 7(10):6387 ? O2.p«igherty 
PS, Chen G, Iverson Bt, Georgiou G.Quantitative ahalyda of the effeot of the mutation frequency on the affinity 
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onoo F b 29-97{5) 2029-34.VanAntw8rp JJ, 



«^vr^^'^» 1 S?Efe— was, 

ri-.— — — — s 

rrs--- 

Biomot. Ene- 2001 Sept;1 8(2).31-40. 

With respect to anticancer antibodies see also 6.180.357. ,„ , 9? . wo 

Methods 237 (2000) 131-145. Procee ANTIBODIES: A 

available and known m the art. Sea e,g., oa 

Spring Harbor Press 11989). " evamoles are referred to 

antibodies, for example, antibodies generaxe 
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antibody based library are praferred, tha Invention daaa not praoluda other strategies to avoid a HAMA type 



response. 



_ _ . . ..^lj,,-* nmtflin that contains the variable domains and complementary determining 

the rounder of the antibody molecule Is derived from 

a human antibody. 

W(th respeot to stability engineering of ecFv fragments for enhanced mulfunctional Uganda comprising scFvs "» ■> 
Ate/ Biol 2001 Feb 2; 305(5) .989-1010. 

=^h^^^ 

The tern, therapeutic agent as used herein. Is a Repute or ^^^^tT^^to^T * 
Tne tern, »a naked antibody- ? r be used t< , rtfer ^^^J^^^- S""* 

Tha term immunoeoniugata may be used to refer a connate of an antibody component with a therapeutic agent. 
., _ rm ^rthn*. fusion nrotein refers to a recombinant molecule that comprises an antibody 

toxins ("antibody-toxin fusion protein"). 
Production of Antigen - S P ao,«^ 

by methods known to. those skilled In \IS 1 oaaes 2.5.1-2.6.7 (John Wiley & Sons 

1991) [ Cohgan 1. Brie«V. i ™ n °°£"~ " or8fien oe of antibody production by removing a serum sample, 

the antigen in a ^W'^l^^i with myeloma caHs to produce hybridomas, 

IL contemplated for use herein to create suitably targeted ant.bod.es. 
Monoclonal antibodies can 

techniques. Such isolation tech nvauMtadnfl^ t^TSSS^SSm at pages 2.7.1-2.7.12 and pages 
Vol 10, pages 79-104 (The Humana Press, Ino. 1992). 

Applications, White <e(dj, pages 263-268, IHumana Press, Ino. 1993). 
. Tachniques.for ccnstmcting chimeric antibodies are well-known to those of stfn in the art. As an example, Leung at 
al., Hybridbma 13:469 (1994 

.„ embodiment an antibody of the present invention is a "humanized" monoclonal antibody. That Is, 
™^moTemen^l^ete^tin B regions are transferred from heavy and light variable chains of the mouse 
2S£S££m£M domain, f allowed by the replacement of.some human residues In *e. 

'iffi!!* ^mm^BotzVw (1993). The publication pf Leung et a... Mol. Immunol. 32:1413 (1995). 
describes the construction of humanized LL2 antibody. 
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In a nraferred embodiment of the invention the multifunctional ligand has a unique portion which differentiates It 
from omt7!nXdio 8 ^nd preferebly other oo^dminiitered ^ different- mulWuhctional liganda, which unique porbon, 
^ows*e muWft.ncttonal ttgand to be efficiently eeoregetad on an immunoaffinlty column. In the case of 
^entiaCarfnele multifunctional ligand an arvtiJdlo^e.iassuming the first .^Z^Ti^^^ " 
^antibody uniquely recognizing the first Portion could be employed.. Modifying a porter, of toe first portion, for 
*e where it is antibody component and creatine a antibody thereto, for example by phage display, 
is a matter of routine skill in the arts of antibody engineering and: phage display. 

In another embodiment, an antibody of the present invention is a human monoclonal antibody. Such antibodies are 
otoineS I fremttansgen c mice that have been "engineered- to produce specific human antibodies in response to 
amfaenrc ^Tnenge to this technique, elements of the human heavy and light chain locus are introduced Into strains 
Se d*ved f?om embryonic stL cell lines that contain targeted disruptions of the endogenous heavy chain and 
fahTchaiMod. The transgenic mice can synthesize human antibodies specific for human antigens, and the mice 
e£ touwdte ^ produce hSman antibody -secreting hybridomas. Methods for obtaining ^an ^tibodre^from 
^sgeni^mice are described by Green at al.. Nature Genet. 7:13 (1994), tonberg et al., Nature 368,856 (1994), 
and Taylor et el.. Int. Immun. 6:579 (1994). 

Examples of Production of Antibody Fragments 

Antibody fragments can be prepared; for example, by proteolytic hydrolysis of an antibody or by expression in E. 
ooli of the DNA coding for the fragment. 

Amlbodv fraaments can be obtained by pepsin or papain digestion of whole antibodies by conventional 
totltS fragments can be produced by enzymatic cleavage of antibodies with pepsm to provide a 5 S 
fragr^errt denottd F(ab')s. This fragment can be further cleaved using a thiol reducing agent and opfonally a 
S^ZnL the sulfhvdryl groups resulting from deevege of disulfide linkages, to produce 3.5 S Fab' 
^nova'irfmgmen^: enrymatio.cleavage using pepsin produces two monovalent M 
arc ^anFrfragment directly. These methods are described, for example, by Goldenberg, U.S. Pat Nos. 4.036.945 
«d ^331 64Tand references contained therein. Also, see Nlsonoff et al.. Arch Blochem. Hophys. 89:230 (1960); 
Farter lilrlem J 73:11 9 (1959). Edelman et el.. In Methods in Enzymotogy Vol 1 . page 422 (Academic Press 
1967)', and Coligan at pages 2.B.1 -2.S.10 and 2.10.-2,10.4. 

Other methods of cleaving antibodies, such as separation of heavy chains to form monovalent light-heavy chain 
Segmenfa, Zto* deavale of fragments, or other enzymatic, chemical or genetic techniques may also be used, so 
long as the fragments bind to the entigen that Is recognized by the intact antibody. 

e*. «,»mnte F« fraaments oomorise an association of Vh and Vl chains. This association can be noncovalent. as 
SLrXd^ta'lTtotfa ^ooXlW Sol. USA 69:2659 (1 972). Alternatively, the variable chains can be 
ZSfStm K15££E^ bond cr cross-llnked by cheroicais euch as glutaraldehyde. See. for example. 
Sandhu, supra. 

Preferablv the Fv fragments comprise Vh and Vl chains which are connected by a peptide linker. These angle-chain 
35 d*o^ (scFv) are prepared^ constructing a ~al gene .comprising ^^™™ W ™« n ° 
the Vh and Vl domains which are connected by an oiigonucleotide. The structural gene is inserted into an 
e^res^on vector whfch is subsequently introduced into a host ceil, such as E. coli. The recombinant host cells 
S 5 polypeptide chain with a linker peptide, bridging the two V domains. Methods for producing 
sXTre e described!foTexample, by Whitiow et al Methods: A Companion .to ^^^^'W 2:97 
{1991 J. Also see Bird et al., Science 242:423 (1988), Ladner et al., U.S. Pat. No. 4,946,778, Pack et al., 
Bio/Technology 11:1271 (1993), and Sandhu, supra. 

Another form of an antibody fragment is a peptide coding for asingle complementarity^etermining region (CDR). 
CDR peptides("minimal recognition units") can be obtained by constructing genes encoding the CDR of an arrfbooV 
of interest Such genes are prepared, for example, by using the polymerase chain reaction to synthesize ^variab e 
reZh from RNA of antibody-producing cells. See, for example, Larrick et al., Methods: A <*mpanlon to Methods in 
EnzvmofoflY 2:106 {1991); Courtenay-Luck, "Genetic Manipulation of Monoclonal Antibodies," ( !n Monoclonal 
.SdiesVProduction, Engineering and Clinical Application Ritter etah (edsj, P*-""^ 
University Press 1995); and Ward et al., "Genetic Manipulation and Bcpression of Antibodies, m Monoclonal 
Anilb^ Applications, Birch et al., <eds,), pages 137-186 (Wiley-Uss, Inc. 1995). 

5. Preparation of Immunoconjugates 

The present invention .contemplates immunoconjugates to assess and effect treatment of various disease 
conditions. Such immunoconjugates can .be prepared by indirectly conjugating a therapeutic agent to an a^ibody 
clmponenil £r e^mple. general techniques are described in Shin et al. # Int. J. Cancer 41:832-839 (1988); Shih 
et al , Int. J. Cancer 46:1 101-1 106 .{1 990); arid Shih et al., U.S. Pat. No. 5,057,313. The general method 
involves reacting an antibody component having an oxidized carbohydrate portion With a carrier polymer thathas at 
least one free amine function and that is loaded with a plurality of drug, toxin, chelator, boron addends, or other 
therapeutic agent. This reaction results in an Initial Schiff base (imlne) linkage, which can be stabilized by reduction 
to a secondary amine to form the final conjugate. 
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groups* "Tho OXiuBu^ 

Tetr d z^ 

substantially complete converse of* rf tn e «ect reduottva stabilization ol the resultant 

Sohiff base intermediate. The resultant boo 

remove cross-linked dextrans. .^ oe ernine funotions oan also be used, e.g., reaotion 
prepared by conventional means, e.g., using 

form an intermediate adduct. ^ fae coUp!ed t0 

amines on the aminodextran, derivatives of 

O^torsforrad^^^^ 

ethvlenediaminete^e^ed d b ^ a ; e ohB Jor can be ' ^.'^JJ a carrier. Alternatively 

^nX^^^^ 

carboxyl flroups or amme groups on a 

*en coupling, all by well-known means. MnvemioM | methods. For 

„„ h auch as oarboranes, can be attached to antibody ~X ^^^"^0^^ in the art. 

immunoconiugates, as described be.o . lunBntIde carrier must have at |east 50 amino 

remaining on th a o -m""*"" ? ntorme: dtato conlugate can be ? 0 ^„g wltn the therapeutic agent, 

therepeutio agent. ^"^Huced in ma intermediate conjugate , aftw >°^"S ™ t> or ^ n2 ymatlcallv, 

with a borohvdride reducing agent. invention. Loaded polypeptide 

Ana.ogous procedures are used to produce oth* ^mungconiugates aooo,.ng to the .nvent 
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£K£t* DCC and reaction with an. excess of a damme. 

The final immunoconiugate ,. P uHf,ad u,ng conventional technics, such aa sizing chromatography pn Sephaory. 
S-360. . 

Sya^chad to an oxldizad antibody con,ponant. 
^oationte-ink^^^^ 

avidin assisted linkingto a multifunction^ ligand. It ^'^ e a PP' e ^ * p|aci spheres in a confluent layer or m 

spheres onto avldin coated plates for the B7 and MHC linkaoe. 
Kwili be appreciate* that other -^^^ 

skill in the art will be able to devise conjugation schemes witnout unuu " 

attached to the antibody o«np«wrt ustog a Tl 9941. General techniques for such conjuoation 

pyridyldithioiproprionate (SPDP). Yu etal.. Int. J. 6««wj u CONJUGATION AND CROSS- 

We wen-known in the art. See, for example. , Wonft "g^fllJwfcSEiby Chemical Methods," in; 
UNKING (CRC Press 1991); t^SSSmOMB^T*. Jeda.),. pages 187-230 (wlley-Uss. Inc. 
MONOCLONAL ANTIBODIES: PRWCIPtK AH^TONS^Bm^^ Amlt £ die8( . In MONOCLONAL 

anti^dK^^^ ^ Pafle35 °" 4 

(Cambridge University Press 1995). 



component! 



^sfordeter^^eb^ 

rT^S^ ,^^33^^^ et aLrui. Pat. No. 5,484,89^1996,. 
k. another aspect the 

a first ligand, preferably an antibody corr^nent, wh^h tand^pm J b , ^ dficaBy t0 a second bell 
and at least, a second ligand. preferably a, of at feast one and preferably both of 
surface associated ligand on the rTT^^£SS££St Motional binding unless both of said first and 
said antibody components la-eeleoted so j as to ^^"Se^Tbound to said cell, K is known to provide 
second antibody comments are ^ 

Uhmctional-ligands wherein funotiona Slhrt tano t contemplated to be predicated on differentially 

both ligands being bound *r * ^ H fandf Aoc^rd^g to a ^ad aspect of this invention tin which 
controlling the functional affinity of the respective <W^J*r*£ ™ k , s artJV the Inventionaxcludes 
Inclusion of. a ligand which binds ^f^^^^^^^^S^. Suoh b,s P ooiflo " 8and 
known suofi blspeoifi* ligands whteh m * Bt '^ M J ^^j^T^j „'™ds, for example where the functional 
are mentioned herein. By controlkng the affinity oi * • 8 ^ ^'^^Xtaventlon contemplate that a • 
affinity of one said ligands ia a-bstenoally ''J* 3 ^* affect cells in which only both 

substantially greater percentage of the ataaMl* *« £f the H^»V ^onaMy bind to the .cells in 
ligands are present, and/or that a reduced ^Sa^es that functional affinity of ona 
virtue only of the reduced *n£ond ^£^S^d^^ functional affinity of both 
S&'SffiSSS tiS To s^Mor^e relative to that of a comparable Uganda* hand or 
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known in the art or identified by phage display, ribsome display or other comparaWe techniques using a single 
such lioand' The invention also contemplates that a mlcroarray (or library), of biepecific ligands in which for 
examole the bispecific ligahd is "tethered" tie. immobilized) directly or indirectly in virtue of one or more amino acid 
2» wh^h apportioned within the. molecule to preferably minimally interfere with any binding.; and in which 
Z XXl^nZ^) associated with a single ligand binding interaction can be differentiated from^a two or 
tlX^VZao^for examplecell surface binding (alternatively the ligands or ceil may be mIMiml 
Ea?r ibsome and phage display could be adapted to bispecific single domain antibodies consttatng a single chain 
feee references herein) by elongating the end of the chain from which the molecule is tethered. The invention 
^^ArtKitv of one such ligand may ba fixed and that the variability in members of the library lies 
^^S^ons o* oerJn key residues to which binding is attributable which can roadilybe identified by 
nersons skilled in the art. The invention also contemplates assessing single ligand binding capability of successful 
ES Wndersfor example by blockingthe other (non-assessed at that time) ligand (eg. with corrective ligand or 
a mimotope thereof) and for example determining limited or non-existent such binding to as well as Using inclined 
Kg™ d testing surfaces for washing over the correlative ligand, for example of defined surface area, including 
preferably defined lengths and widths and concentrations / distributions / amounts of the bound Ugand, where the 
degree of incline is selected to roughly simulate the micro-environment of the comparable in vivo targe^bo itj a 
stationary cell with a roughly defined average shear force of bathing fluids eg. w.fh»n a tumor or in the lymphatc 
XZ a S within a vein, artery, or lymphatic vessel, including those of different sizes, ^vention 
^directed to a mthod of generating a target ligand or improving the target specific*, of any Hgand I by ustog I a 
population of variants of that ligand within a micro-environment simulated^ microarray system to- * 
one of *e f ollwing factors is simulated: concentration or amount or distribution of oorrelaGve ligand, shear force 
and shape using length and width parameters to simulates intraluminal diameter and length.The invention also 
contemplates in the case of a multifunctional ligand or In the case of a blspeotflo or multispecfic ligand (as herein 
described) that the affinity of its component binding ligands may be selected for venous or arterial tageting or to 
accommodate lymphatic system targeting or targeting within or through tissues or combinations of the 
aforementioned eg. median, average or or weighted compromises to improve desired targeting. In a preferred 
Tmbotf ment the first ligand is selected on the basis of its ability to at least partially discriminate between a terget 
poP^ati^n of ™lls (eg a ligand that is "associated" with a target population of cells) and a non-target population of 
cXto < inren^Ument it is selected so as to have no other effect other than binding, for. targeting purposes) and 
the second ligand is selected for its ability to modulate the activity of the targeted cell, optionally in virtue of 
hindirtfl alone tea without delivering a payload (the term modulate referring broadly to any desired effect on the cell 
of t torfon'2 tfESh case the 9 funbtional affinity for the-llgand which is targeted for modulating ;the activity of 
Ae cell is selected so as to reduce the likelihood of binding unless binding has first or contemporaneously occurred 
to the first ligand targeted for selectivity (eg. the second Hgand would have monovalent as opposed to divalent 
binding to the Hgand required for selectivity andYor from 0.20 to 10* fold reduction in affinity (for example as 
~S byZore) relative to the binding affinity for the first ligand, preferably a greater than 20% reduction m 
affinity, preferably a greater than 20% reduction in affinity, preferably a greater than 100% reduction in affinity, 
pVeferablJ 'a greater than 200% reduction in affinity, preferably a greater than 300% reduction in affinity, preferably 
a oreater than 400% reduction in. affinity, preferably a greater than 500% reduction in affinity, preferably a greater 
than 600% reduction in affinity, preferably a greater than 7 Q0% reduction in affimty, preferably a greater ttan 
800% reduction in affinity, preferably a greater than 900% reduction in affinity, preferably a 0^ *« -1< 00096 
reduction in affinity, preferably a greater than 2000% reduction In affinity, preferab y a greater than.3 000% 
reduction in affinity: preferably a greater than 4000% reduction in affinity, preferably a greater than:5000% 
reduction in affinity, preferably a greater than 6000% reduction in affinity, preferably a greater than 7000% 
reduction in affinity, preferably a greater than 8000% reduction in affinity, preferably a greater ^an ;9000% 
reduction in affinity, preferably a greater than 10000% reduction in affinity, preferably a greater than 20000% 
reduction in affinity, preferably a greater than 30000% reduction in affinity, preferably a greater tha*> * 0000 ^ 
reduction in affinity^ preferably a greater than 50000% reduction in affinity, preferably a greater than 60000% 
reduction in affinity, preferably a greater than 70000% reduction in affinity, preferably a greater than 80Q00% 
reduction in affinity, preferably a greater than 90000% reduction in affinity, preferably a greater than 1°0000% 
reduction in affinity , preferably a greater than 200000% reduction in affinity , preferably a greater 3<TO0Q0% 
reduction In affinity, preferably a greater than 400000% reduction in affinity, preferably a greater then 500000% 
reduction in affinity preferably a greater than 600000% reduction in affinity preferably a greater than 700000% 
reduction In affinity preferably a greater than 800000% reduction In affinity preferably a greater than 900000% 
reduction in affinity, preferably a greater than .1000000% reduction in affinity, preferably a greater than 
2000000% reduction in affinity preferably a greater than 3000000% reduction in affinity preferably a greater than 
4000000% reductionln affinity preferably a greater than 5000000% reduction in affinity preferably-a greater than 
6000000% reduction in affinity preferably a greater than 7000000% reduction In affinity preferably a greater than 
8000000% reduction in affinity preferably a greater than 9000000% reduction in affinity, preferably a greater than 
10000000% reduction in affinity preferably a greater than 20000000% reduotion.in affinity preferably a greater 
than 3000000% reduction in affinity, preferably a greater than 40,000,000% reduction in affinity, preferably a 
greater than 50000000% reduction in affihity/preferably a greater than 60000000% reduction In affinity, 
preferably a greater than 70000000% reduction in affinity, preferably a greater than 80000000% reduction in . 
affinity, preferably a greater than 90000000% reduction in affinity preferably a greater than 100,000,000% 
reduction in affinity, pVeferably a reduction in affinity of between one and two orders of magnitude, preferably a 
reduction in affinity of between two and three orders of magnitude, preferably a reduction in affinity of between 
three and four orders of magnitude, preferably a reductionln affinity of between four and five orders; of magnitude, 
preferably a reduction in affinity of between five and six orders of magnitude, preferably a reduction in affinity of 
between six and seven orders of magnitude preifembly a reduction in affinity of between seven and eight orders of 
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in affinity oif between nine.and ten orders of magn rttode.it wh w ^ pp ed of the flrst 

^wia depend on the valencyof the. respective first ^^^ScS*. ^^fctes a trlspeclfio (and triavalent) 
ligand, whloh for example .may haw , been L^^ldty to reAioe the likelihood of an undented effect 
ligand in which two ligands differently f""fJ^ 8 ^,Vtamw of the physical constitution of a ligand having a 
attributable to the function exerting moiety binding atone. to M» m on P ova , ont dabs , MR Us or the like or mixed 
SSSfic bind,ng capability, too tovention opiates ^SSnations thereof (see W? S9/42077, US 
combinations thereof or two bivalent dabsj MRUaor ^ unite in j Biol Cham. 2000 Oct 25, & 

6174691 . W00029004,Camel single-domab a ntibo d es aa nwi™' » 6040136 } (in the latter case 
SnXhoe U.S. patents including US SJ^^^'J^to tfe art (see WO 99/42077. 
optionally one or both may be bispecrt o and .«* °£ 0W4085B, see also EP 0318554B)..The term 
Celltech's TFM, leucine rippers. US «- for examp , e a therapeutic effect on a 

functional binding is «sed to refer to tan ding wh ich ™ de ds> Uaing m6 pre vIou8 example, one ligand. eg. 
target cell population attributable to the b ' n ^^°" e n ° r c ™3 a ° d ^ seeo nd ligand may be different and may 
the first ligand. may be used to target ^ptosis or reduced capacity tor endothe lal 

upon being bound to. for example result in ^activation, anergy, epop function* affinity of the antibody . 

Xsion of the immune cell. In this case, ^ ^^^Sng ^ unlikely to occur without binding to 
component which binds to the second ^^^^edwSto non-targeted cells affected by the dose 
the specificity dictating ligand, for example the ratio 15 10 1( ^re preferably approximately 1.20 to 

administered is approximately 1 .10* 1 ^"^Jg^X^oiamaSy i .30 to l. more preferably 
I'more preferably approximately 1.25 to ^f^f^^Zre preferably approximately 1.45 to . mora 
approximately 1.35 to 1, more preferably 'f^^^^^l ,. 55 to 1, more preferably approximately 1.60 
SoferaUy approximately 1.50 to 1, more ^^J^^^^„^ mS t^,^.eS to 1, more preferably 
Z , more preferably approximately .60 »W^^^JLt»t approximately V.80 to 1, more 
approximately 1 .70 to 1 , more preferably *%°^^*™**ti 1 .90 to 1 , more preferably approximately 1 .95 
preferably approximately 1 .85 to 1 , mor %P rrfer !"^ f S v ^3r than 2 to 1 . more preferably approximately 
St more preferably SaSanI te 1 more pr'eferably greater thart 5 *o 1. more 

greater than 3 to 1, mora preferably JSttan * to 1. more preferably greater than 8 to 1 . more 

Preferably greater than 6 to 1 . more prefer t0 \ , J?, preferably greater than 20 to 1 , more 
preferatay greater than 9 to 1 , more P^^f^f^J 40 to 1 ^more preferably flreater than 60 to 1 . more 
nraferablv greater than 30 to 1 , more preferably great » ■ ' * ' y ter 8 0 to 1 . mora 
pre eraSy greater than 60 to 1, mora preferaWy ^ater titan 70 to 1 > *an 500 to 1 . 

preferably greater than 90 to 1 . more *an 10,000 to 1 . mora preferably greater than 

^^^^^ ^^ *» «—* ^ 1 •° 00 ' 000 ' 1 * 

It w» be appreciated by persons 

interactions, including without lirrdteaon, cytokine receptee, »ga costimU , ationi „ ,, aan ds which differentiate 
to which binding results in stimulation, o°«vati°rv BE" ce lte teee eg. US 8135941, WO 00/63251, WO 
between different populations or ^^bpoiputetions orlmm « iwMOjwaaj^ us 61 975241 activated 

00/61 132 r US 6120767). including suN>opulat. ons of B cells ana t»» 1 d ) dlseasa causing 

verl negated lipocytes. ^Sa^XSle-^f^^ 
Ivmphooytes see for exampleWO 01 /1334SA1 . u» o " ' ia «weiiaands. Examples of such ligands molude 
hS^Pecific lg type ami [™%»*»° ™ g 2^°, cotllg Le US^lTo.310), C018, CD22, CD40. 
CCR5, CTLA^. LFA-1. LFA-3. ICAMseg. .'^l^w a fewf^e also US6087475: PF4A receptor) (see also 
^o KaK^ f^^S^U Aug 2000. Vol. 21 (no. 8) ,406,. 

The invention aiso co^--^ *• SffSSS. ^7*T^T^X™^ -Hich 
specificity imparting ligand, which »J^"^^iSlS. fe e^bltehed h, the art (see pertinent Cbemes « al. 
recognizes and binds to a specific MHC peptide o^P"*- _™ ' antibody fragment dhreoted against die 

peptide binding antibody to bind to its target. 

See a,so WO 97,07819 which , hereby ^ JSi^-SSS^SrSft^ 
insofar as inherently disclosed therein.. See also u& ©, / 

r 4 «k« articular Immunotherapeutio, functional binding may for example simply 

Depending on the mode of aobon^ of die partotia.^ ^wnunoftM^ ^ to ^,,3 «h a t do not express 

refer to a significantly reduced P«°«^ JjJ* ^?tite mode of action may refer to a significantly reduced 
both Hgands and for example where internalization w parx 01 £ . b ^ nganda ^ not present. The 

peroentege of the total admlnlsted dose which is o^«b^eo f iKJHE «S expressed on the target. 

-associated- la to as above to ^'"^^X^ffl « a « r ° et 

population of cells but may be expressed or ov f ^ e ^,f '^T.^L ^ respective antibody components 

Li^LbstentXd^^^^^^ 
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tissue is substantially precluded. (It will be appreciated that this strategy can be » accomplished with two different 
^bodies have differing and preferably non-overlapping normal ie. non-targeted tissue distributions), In a preferred 
SS^hX^Set cell is a cancercell and the respective first and second cell surface associated Jlgands are 
exoressed on different subsets of normal cells, preferably non-overlapping subsets, so as to minimize deleterious 
n^r^af cell taS^ cfistibute the undented effects or normal cell targeting (eg. with a toxin), to Afferent cell 
Sttol example in the case of tumor cell targeting one or both Uganda may be expressed exclusively on a 
sinsle tumor type (eg.' a human sarcoma or carcinoma, e.g., fibrosarcoma, myxosarcoma, liposarcoma, 
chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, endothe! iosarcoma, lymphangiosarcoma, 
Sangloendo^eliosarcoma, synovioma, mesothelioma, Swing's tumor, leiomyosarcoma, rhabdomyosarcoma, 
Soa^noma, pancreatic cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal 
cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland i carcinoma, papillary carcinoma; papillary 
adenocarcinomas, cystadenooarcinoma, medullary carcinoma, bronchogenic carcinoma, renal cell carcinoma, 
hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonal carcinoma, Wilms tumor, cervical cancer, 
testicular tumor, lung carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial carcinoma, glioma, 
astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, plnealoma, hemangioblastoma, acoustic 
neuroma, oligodendroglioma, meningioma, melanoma, neuroblastoma, retinoblastoma; leukemia?, e.g., acute 
lymphocytic leukemia and acute myelocytic leukemia {mycloblastic, promyelocyte, myelomonooytic, monocytic and 
chVonio leukemia (chronic myelocytic (granulocytic) leukemia and chronic lymphocytic leukemia); 
and polycythemia vera, lymphoma (Hodgkin's disease and non-HodgWn's disease), multiple myeloma, 
Waldenstrom's macroglobulinemia, and heavy chain disease) or a particular category of tumor types.(eg. 
adenocarcinomas, tumors of neuroectodermal origin, or on multiple different tumor types or o^e^sof^r 
One or both components (they may be the same or different) may be a dAb, a scFv, an Fab, a m ^^ m ^^ 
substantially intact antibody, for example both may be scFvs and the resulting product may be a diabody, tnabody, 
or tetrabody. For example in a preferred embodiment the bispecifio antibody comprises two dAb components 
comprising linked via a linker (see above) and having at least at least part of a constant region for fus on for 
exaZle to a toxin (eg., at least a partial hinge region, and preferably also at least a partial CH2 domain (optionally 
aKfeatt a partial CH3 domain) . In another embodiment, a trispecific antibody or tetraspecific anybody with at 
least tw6 different and preferably 3 or 4 subsets (preferably at least one or more of such subsets beljig non- 
overlapping subsets) of non-targeted cell reactivities may be employed in the form of a trispecific or tetraspecific 
antibody respectively whereby up to three or four different pairs of ligands are targeted, so as further minimize 
normal cell targeting and also preferably target a heterogenous population of cells within the same toirior. Uganda 
^distributions on normal tissues are well known, some being referenced herein, for example CEA> CD-20, P53, 
epidermal growth factor. Including known multicarcinomto and pancarCinorrnc ligands (eg. see US 
- 5 171 665, US 4349528.The term functional binding is used to mean binding for the purpose of accomplishing the 
object of the binding, for example binding in a sufficient degree (» of the dose) and for a sufficient duration to 
inhibit or enhance a particular effect, such as cell killing, for example in the case where one both antibody ■ 
components are selected for their ebility to internalize, binding for a sufficient duration to permit internalization, for 
Sample to deliver a toxic payload. As discussed above, the term substantially is used to refer to a degree, which 
provides a significant benefit from a therapeutic standpoint. Examples of tumor associated antigens (eg. WO 
01/21828) and targets and related antibodies are referenced throughout the disclosure and the foregoing aspect of 
the invention is for greater certainty directed to bispecifio antibodies (including trispecific and tetraspecific 
antibodies, optionally including a component Which also binds to a lymphatic vessel associated «gand)> which target 
each of the combinations and permuations of the target cell (diseased, disease causing or Immune) associated 
antigens, ligands, epitopes or receptors well known to those skilled in the art, herein directly or indirectly referenced 
or referenced in the materials herein incorporated by reference (Ie. permutations and combinations of pairs or where 
a tri-or tetra- specific antibody is used possibly permutations of (3 or 4) groups of pairs including for .example pairs 
in which one member is used for targeting and the second is used for modulation puposes such modulation 
including without limitation, simple binding eg. to deliver a payload, apoptosis inducing (eg. anti-fas), modified 
vascular adhesion properties (eg. anti-CD44), modified cytokine binding (anti-CCR5) eto.tfor relevant; 
ligands/markers see also USP 6,010,9Q2 and the referenoes cited therein, Samter's Immunologic Diseases, Fifth 
and Sixth Edition, Uppincott, Frank Austen, MD Michael M. Frank, MD John P. Atkinson, MD Harvey I. Cantor, 
MD ^-ISBN: 0-781 7-21 20-2); Fundamental Virology> Third and Fourth Edition,. Uppinoott David M. Knipe, PhD 
Peter M. Howley, MD, Diane E, Griffin, MD, PhD Robert A. Lamb, PhD, ScD Malcolm A. Martin, MD Bernard 
Roizman, ScD Stephen E. Straus, MD (4*-ISBN; 0-781 7-1 833-3); Arthritis and Allied Conditions - A Textbook of 
Rheumatology, Thirteenth and Fourteenth Editions, William J..Koopman, MD 14 th :ISBN: 0-7817-224P-3, November 
2000- Cancer - Principles and Praotice of Oncology, Fifth and Sixth Editions, Uppincott, Vincent T. ;DeVita, Jr., 
MD Samuel Hellman,:MD Steven A. Rosenberg, MD, PhD ISBN: 0-7817-2229-2; Dubois' Lupus Erythematosus, 
Fifth Edition, Daniel J. Wallace, MD ISBN: 0-683^08665-0, December 1996; Cytokine Therapeutics in Infectious 
Diseases, Steven M. Holland, MD, PhD, Uppincott, ISBN:. 0-731 7-1 625-X, US 6054561), In each of : their 
permuatations of size/valency (le. dabs, soFv, diabodies etc herein referenced) as applied to each of the applicable 
disease conditions herein referenced or otherwise known to those skilled in the art. 

With respect to recombinant techniques for producing Fv fragments see also WO 88/01 649, WO 88/06630, WO 
88/07085, WO 88/07086, and WO 88/09344. 

With respect to preparing ligands for specific MHC peptide complexes see also WO. 01/22083; Direct selection of a 
human antibody fragment directed against the tumor T-cell epitope HLA-A1 -MAGE-A1 from a nonimmunized.phage- 
Fab library. Proc Natl Acad Sci U-SA. 2000 Jul 5;97(14):7969-74. 



42 



CA 02368708 2002-01-14 



^ that are suitable for for binding to more than on. ano 0 en on 
p^red immunooonjuaates ^S^^an ir— odu>ator. 

SarUernMna'^^^ Au. 

At-mativetv boron addends such as caTOoranes can a appHoatlon for 
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Tumor Targeting 1 H 7 f 1 ' ocoao M 9941 nroduced an antibody-toxin tu»i«m p Abstracts of 

termed phetoraAation.ph^oth'^ van den Borah, Chem. Bntan >J*^EZ e t el., J. Immunol, 

and Other Diseases ^^f^photoactiveted dyes.for aohle^g photo^epy. **™J* ' Q$A 83 . 8744 
antibodies have been i coupled -wtth P»»™ „ , 1986 ,. Oseroff etaK, Pro?. Natl "■"£J 4n .j 1tMI , 
130:1473 (1983); J^S^K 4M3 (1987); Hasan et si.. ^evarjthese earner 

(1986); Morn.. fto ^*^^" m*198»; Pelegrin otsl., ( ^ u ^^ e ueVof antibody fragments or 

tumor vasculature, the invention 0 J^^5^^| £ vegfr-1, having wgard to *e^ se ™ 6 245S30; see 
Apr;1S(6):102M6.4j£ang^^^ 
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angiogenesisJ Pathol. 2001 Feb;1 93(2): 147-54. 12: Makinen T, Jussila L, Veikkola T, Karpanen T, Ifettunen Ml, 
Pulkkanen KJ,Kauppinen R, Jackson DG; Kufao H , Nishikawa S, Yla-Herttuala S, Alitalo K.inhibition of 
lymphangiogenesis with resulting lymphedema in transgenic mloeexpressing soluble VEGF receptor-3.Nat Med. 
2001 Feb?7(2}:199-205.13: Stacker SA f CaesarC, Baldwin ME, Thornton <3E, Williams RA, Prevo R, JaoksonDG, 
Nishikawa S. Kubo H, Achen MG.VEGF*D promotes the metastatic spread of tumor cells via the lymphatic8.Net 
Med. 2001 Feb?7(2):*86-91.14: Rate K.From angiogenesis to lymphangiogenesis:Nat Med. 2001 Feb;7(2):151-2. 
16: Papoutsl M, Slemeister G> Weindal K, Tomarev 81, Kurz H, Schachtele CMartiny-Baron G, Christ B, Marme D, 
Wilting J.Active interaction of human A375 melanoma cells with the lymphatics in vivo.Histoohem Cell Biol, 200O 
Nov;1 14(5>:373-85.17: Mimura T, Amano S, Usui T, Kaji Y, Oshika T, Ishii Yi.Expression of vascular endothelial 
growth factor C and vascular endothelialgrowth factor receptor 3 in corneal lymphangiogenesis.Exp Eye Res. 2001 
Jan;72(1 ):71-8.18: Ciauss M.Molecular biology of the VEQF and the VEGF receptor famlly.Semin Thromb Hemost. 
2000;26(5):561-9. Review.19: Gunningham SP, Curria MJ, Han C, Robinson BA, Scott PA, Harris AL, Fox SB/The 
sfcort form of the alternatively spliced flt-4 but not Its figand vasoularendothellal growth factor C is related to lymph 
node metastasis in human breastcancers.Clin Cancer Res. 2000 Nov;8(1 1):4278-86.20: Hamada K, : Oike Y f 
Takakura N, Ito Y, Jussila L, Dumont DJ, Alitalo fc, SudaT.VEGF-C signanng pathways through VEGFR-2 and 
VEGFR-3 in vasculoangiogenesis andhematopolesis.Blood. .2000 Deo 1;96(12):3793-800,21: Lymboussaki A, 
Achen MG, Stacker SA, Alitalo K.Growth factors regulating lymphatic vessel&Curr Top Microbiol Immunol. 
2000;251:75-82. 22? Neuhauser T5, Derringer GA) Thompson LD, Fanburg-Smith JC, Miettihen M,Saaristo A, 
Abbondanzo SL. Splenic angiosarcoma: a ctinicopathologlo and Immunophenotyplc study of 28cases.Mod Pathol. 
2000 Sep;13(9):978-87.23: Leu AJ, Berk DA, Lymboussaki A, Alitalo K; Jain RK. Absence of functiqhal lymphatics 
within a murine sarcoma: a molecular andfunctional ovaluation.Cancer Res. 2000 Aug 15;60(16):4324-7.24: Jones 
A, Fujiyama C, Turner K, Fuggle S, Cranston D, Turley H, Veltola R,Bioknell Ri Harris AL.Angiogenesis and 
lymphangiogenesis in stage 1 derm cell tumours of the testis.BJU Int. 2000 Jyl;86{ 11:80-6.25: Kubo H, Fujiwara T, 
Jussila L, Hash! H, Ogawa M, Shimizu K, Awane M r SakaiY, Takabayashi A, AlHaio K, Yamaoka Y, Nishikawa 
Sl.lnvplvement of vascular endothelial growth factor receptor-3 in maintenance oftntegrity of endothelial cell lining 
during tumor angiogenesis.Biood. 2000 Jul 15;96{2);546y53.26: Saaristo A, Partanen TA, Arola J. Jussila U 
Hytonen M; Makitie A, Vento S,Kaipainen A, Malmberg H, Alitalo K.Vascular endothelial growth factor-C and its 
receptor VEGFR-3 in the nasalmucosa and in nasopharyngeal tumors. Am J Pathol. 2000 Jul;157< 11:7-14.27: 
Karkkainen MJ, Ferrell RE, Lawrence £C t Klmak MA, Levinson KL. McTigua MA,AIitalo K, Finegold QN.Missense 
mutations interfere with VEGFR-3 signalling in primary tymphoedema.Nat Genet* 2000 Jun;25(2}:1 53-9.28: 
Yokoyama Y,.Sato S, Futagami M,Fukushi Y, Sakamoto T, Umemoto M, Salto Y.Prognostic significance of 
vascular endothelial growth factor and its receptorsin endometrial carcinoma .Gynecol Oncol. 2000 Jun;77(3):413- 
8.29: Nathanson SD, Zarbo RJ, Wachna DL, Spence CA, AndrzejeWskl TA, Abrams J.MIcrovessels that predict 
axillary lymph node metastases in patients with breastcancer,Arch Surg, 2000 May; 135(5) :586-93; discussion 
593-4.30: PaavonenK, Puolakkainen P, Jussila L, Jahkola T, Alitalo K.Vascular endothelial growth factor receptor- 
3 in lymphangiogenesis in wouridhealmg.Am J Pathol. 2000 May;1 66(5): 1499-504.31: Frelin C, Ladoux A, 
D'angeto G.Vasoular endothelial growth factors and angiogenesls.Ann Endocrinol (Paris). 2000 Feb;61(1):70-4. 32: 
Achen MG, Roufall S, Domagala T, Catimel B, Nice EC, Geleick DM, Murphy R^cott AM, Caesar C, Makinen T, 
Alitalo K, Stacker SA.Monoclonal antibodies to vascular endothelial growth faotor-D block itslnteractions with both 
VEGF receptor-2 and VEGF receptor-3 .Eur JBioohem. 2000 May;267(9):2505-15.33;Larrive© B, Karsan 
A.Signaling pathways. induced by vascular endothelial growth factor (review). int J Mot Med. 2000 May;5(5):447- 
56. 34: Andre T, Kotelevets L, VeJilant JC f Coudray AM, Weber U Prevot S, Pare R r Gespach C, Chastre E.Vegf, 
Vegf-B, Vegf-C and their receptors KDR, FLT-1 and FLT-4 during theneoplastio progression of human colonic 
mucosa .int J Cancer. 2000 Apr 15;8 612): 174-81 .33: Shushanov S, Bronstein M, Adelaide J, Jussila L, 
Tchipysheva T, JacquemterJ, Stavrovskaya A, Birnbaum D, Karamysheva A.VEGFc and VEGFR3 expression in 
human thyroid pathologles.lnt J Cancer, 2000 Apr 1 ;86(1):47-52.36: Jacquernler J, Matboulln-Portier MP, Valtola 
R, Charafe-Jauffret E,. Geneix J,Houvenae'ghel G, Pulg B, Bardou VJ, Hassoun J, vlens P, Birnbaum D.Prognosis of 
breast-carcinoma lymphagenesis evaluated by immunohistochemlcalinvestigation of vascular-endothetial-growth- 
factor receptor 3Jnt J Cancer. 2000 Jan ;2Q;89|1 ):69-73.37: Folpe AL, Veikkola T, Valtola R, Weiss! SW.Vasoular 
endothelial growth factor receptor-3 (VEGFR-3): a marker of Vasciilartumors with presumed lymphatic 
Differentiation, including Kaposi's sarcoma,kaposifbrm and Dabska-type hemangioendotheliomas, and a. subset of 
angiosarcomas,Mod Rathbl, 2000 Feb;13(2):1iB0-5.38: karkkainen MJ, Petroya TV. Vasoular . endothelial growth 
factor receptors in the regulation of an&iogeneslsand lymphanglogenesls.Oncogene. 2000 Nov 20; 1 9(49):5598- 
605. Review.39: Skobe M, Brown LF, Tognazzi K, Ganju RK, Dezube BJ, Afitalo K, Dotmar M. Vascular endothelial 
growth factor-C (VEGF-C) and its receptors KDR and flt-4are expressed In AlDS-assoclated Kaposi's sarcoma. J 
Invest Dermatol. 1999 Dec; 11 3(6): 1047-53.40: Partanen TA, Alitalo K, Miettinen M.Laok of lymphatic vascular 
specificity of vasoular endothelial growth factorreceptor 3 in 185 vascular tumors.Cancer. 1999 Ded 
1;86(1 1 1:2406-1 2.41 : Petrova TV, Makinen T, Alitalo K.Signallng via vascular endothelial growth factor 
receptors. Exp Cell Res. 1999 Nov 25;253{1);1 17-30. Review.42: Lymboussaki A, Olofsson B, Eriksson U, Alitalo 
K. Vascular endothelial growth factor (VEGF) and VEGF-C show overlapping blndtngsttes In embryonic endothefia 
and distinct sites In differentiated adultendothelia.Ciro Res. 1999 Nov 26;85(11l:992-9i43: Stacker SA, Stenvers 
K, Caesar C, Vital! A, Domagala T, Nice:E, Rqiifail s;Simpson RJ, Moritz R, Karpanen T, Alitalo K, Achen 
MG. Biosynthesis of vascular endothelial growth factor-D Involves proteolyticprocessing which generates non- 
covalent homodimers.J Biol Chem. 1999* Nov S;274(45):321 27-36.44: Takahama M, Tsutsumi M, Tsujluchi T, 
Nezu K, Kushibe K, Taniguchi S, KotakeY, Konlshl Y.Enhanced expression of Tie2, its llgand ang!opotetin-1 , 
vascular endothelialgrowth factor, and CD31 in human non-small cell lung carclnomaa.CHn Cancer Res. 1999 
Sep;5(9)j2506-10.45; Marchio S, primo L, Pagano M, Palestro G, Albini A, Veikkola T, Cascone l,Alitalo K, 
Bussolino F. Vascular endothelial growth factor-C stimulates the migration and proliferation of Kaposi's sarcoma 
cellfU Mol Chem. 1 999 Sep 24;274t39):2761 7-22.46: Ohta Y, Shrtdhar V, Bright RK; Kalemkerian GPi Du W, 
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motastasis.Br J c ^ c f^ 9 w A ^ r Lion of novel surface antigens ? S^FSS. J. JoensiA, H, Rehn M. 

ass rSSrs^HSfe--.- 

avascular tf^bo j, Cao R, Eriksson A, .^^ ,998 Nov 24;9S(24):14389- 

m vasoular expression of the lymphatio TA?Salven P, Helkkila P. 

K.Proinflarr^ory eytotanes £8" fosMlM-ei: Jussila ^^YX^IUw«**«* endothelium and 

SJmboussaki A. TalraS, Kaipainen A, J ?'^^^ Vascular developmant.Development. 1996 
Douarin NM.Molecular dqnlrw * , D^tlmyth T. Chen H, Park J. Presta ^£5. * 
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a,nbk,m p, Berg JP.Mutatlon * r^odn. ^ 9 ^ 1 %^„ w rAB^K.End«heBal 
H.T4 receptor.Oncogene. 1895 ^^^f^j^^aM*. Review. Mo abstract ayallable,81: Kalpatoen 
kinases involved in angiogeneswJ 1 Cell Bloh 1995 ' M^* 8 ^ DfiltXlmm M . AHtalo K.Expression of 
A. K6rhonen J. Mustonen T, van HMsbergh VW ; , Fang £H. ^^,^ urin g tteV8 lopment.Proo Nell Acad Soi U S 
LTodne kinase 4 gene tacomes "Rioted t«a^o bXeuil P, Bimbaum 

A 1890 Apr ItjMWaMe-TOM: ^y^'i^^^^^^la&dt^alna kinaae. Oncogene. 1995 
D.Biochemioal charaoterizalion of two eoforms rfFW. a VK^reo p AtttatoK.Expression 
Mar 2 ;10. 5 ):973- 8 4.83: Hatva ^^f"^^ IwETsln human l^tumbrs^m J 1WM. 995 
of endotheHal oeft*pecffio reoeptor tyijwne J kinases i ana 9™"HJ" a Yamaguchl S, Shlbuya M.A unitfie signal 
febVl46C2>:3ea-78.84: Seetharam L. Gotoh N, Maru Y. *?*f^ Y ?3wm factor VEGF.Oncogene. 1995 Jan 
^Son from FLT tyrosine l^^^Z^T^o K.BIgnaTng ^parties 

5;10(n:138.47.B5: Pajusola K, Aprehkove 0,.Pe tooM a, V™> VEGF raoeptors.Onoogene. 1994 

of FLT4. a proteolvtic^y processed L^^^^^^A oXh N, MetsuShime H. 
Oec;9(12):3645-SS.86: Sh*uva M Seattwam receptor system in normal andtumor 

YamaguchiS.Ppsslble involvement o f VESWW* ••"» J » ^ R Apre iilcova O, Armstrong E, 
angloganeste^inoessTakamatsu Symp. ^^^l^^J^^m^o^ terminaltails are 
' MorrteS, AHtalo K.Two human R.T4 receptor tyrosine Jdnase ,uam m Nov;8{1 . 1): 2931-7.88: Rnnerty H, 
rjoduced by alternative procaasing of F™ a %*?" M K^ Wood CFUMoleoular cloning 

SSL K, Morris GE. Baan K. *^S^^^^SK^ K^ *■ Aprellkova.O, BuUrlch F, 
of murine FIT and FLT4.pncogene. 1998 ^ner K.FLT4 receptor tyrosine kinase gene mapping to 

S C, Gogusev J.Wasmuth , JJ, , AWato K, Moms S. »uabn«K ^^.Owss Chromosomes Cancer, 
chromosome band 5q35 In re o Kortonln J, Kelpainen A, Partovaara L. Alitalo R.AIltalo 

1993 JuI;7{3)!144-51 .90: Fajusola K ^^ ^el,k ^^3^ il ito foops and Isexpressed In mUltipre human 
K.FLT4 receptor tyrosine kinaae F. KaTamysheva A. Mattel MG. Roanot 

0^ R, Bel* 

SSKft SSSS« St ■ — «— — in 

5q33-qter.Cancef Res. 1 992 Fab 1 ;52{3):746-8.) 

invention suoh as antl-anflloflenio Ab conjugates 
■nenotherformofri*!^ 

^1:18 (1993). Other suitable o-^Mn^ehjmo*^^^ ^ 3rii 

Sea, for example. Freadman M ^^^"^^Tas ™^«on. first generation chemotherapeutio 
Holland at at. (ads.), pages ^^J^^^^ J^Z include C-MOPP (cyclophosphamide, 
regimens for. treatment of Wernietfate^adc ^S^S^3SZ». doxorubicin, vincristine, and prednisone), 
vincristine, P™«^J**£^ bleomycin. doxorubicin, 

A useful second ^^^^^^Z^c^^). while a suitable third generation regunen te 

Additional useful drugs include phenyl butyrate and brcstatin-1 . 
( „ genera,, the dosage of administer ed «^«^^^ 

EsHSHS^ 

SKK proteina^lection, the admlnlatradon 

may be by continuous infusion or by single or multiple boluses. 
. ^oseofsfdnintteartare^ 
t^e^ 
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. . i.„«nn or bv oatherization of lymphatic vessels, also 
k subcutaneous or intramuscular infection, or by cam 
administration, such as wbcuwna ^. 

provide a useful means of treating ivmp ^,-lstered at low protein doses, such 

Kgand is administered in doses or w w 

50 to 70 milligrams protein per .dose. inft , udes a dosage is in the range of 

immunoconjugate. See U.S. rw. . k» Emulated according to known 

methods to prepare P ham «!T^Z, BtaWe carrier. A composition is sa d ^IXbufferedsaHne is one example 

binding to cancer ceBs, wherein me w . wftmoflona i Hgands of the invention or 

.ermaceutiealo^^^^^ 

-apeutiosusadmocm^o , ^ m ~*»^*£ttSSSX 
By administration of "^SJ^SS particularly en immune °^*^Snd can be determined 

inhibit a response, .s & m *™%™^£ that effective amounts of ^"'^^^oaiiy acceptable salt, 
Hgand. One of ordinary skill ^^^Ttim or, where such forms e>dst, in P h ^™3, lnatlo n with one or 
^pirically and "^X^ItitocSCnd may *, ^nisttred^ * *«"•* P-* * e 

ester or prodrug exciptents. H wlll.be understood that. ^ by the attending 

more pharmaoeubcaMy aC0 ^™! S and compositions of the present ^"^m^M^w dose level for any 

optionally 2.5 to 50 mg i.v. . . conce ntratjbn of an agonist 

ngftnl, preferably 160 to 500 ng/ml. or antagonist and a pharmaoeutioally 
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i*. s^+r^nftritoneal* Intrasternal, subcutaneous and 
^aos of ad^tion whi f inelude intravenous. «ntr«nuscv.ar. mtraper.tonea,. 

intraarticular injection and infusion. 



use of surfactants. pre8ervativ os, wetting agents, emulsifving 

Son* compositions herein desclbed may poured by the .noU.sion of 

dispersing agents. Prevention of the. aodon ^T^^^na, phenol sorbio acid, and the like. It 
S "Serial ^"antifungal 'SST^SSSSSU -nd the Uke. Pro.onged ab^n 

^55£35^ ^ayr^SS by'tHa fusion of agents whioh de Ia y absorpbon sucb 
as aluminum monostearate and gelatin. . 

suspending the drug in an oil vehicle. 

nolvlactide-polyglyconde. Depending upon the othor biodeflradabla polymers include 

S£U *o <«e of druo rajease^ ^^J^tSlom^ also prepared by entrapping. the drug In 

Sp^To^ 

^Cor^eSeo^e medium just prior to use. 

Tnemuiufuncdonaiig^^ 
^at1o,t» 

SottboOzable lipid oapabla of torrrringlvosomos ^g^r™*^ extents, and the like, The, preferred 
S., in addition tothe agonist or ^ on '^.^" Z ^.^ SEE** natural and synthetic. Methods to form 
U » Ceil Biology. Volume XIV.. Academic 

^XvfYor^fTY. 11 976), p. 33 et seq." 
me present invention alao contemplates a 

creverit. mitigate or reverse radiation-induced 0, ^ w .?^f^^7 n iBher doses of cytotoxic agents due to • 
cette Adiunc? immunomodulatoc therapy allows ther "^^^^J^or therapy oan prevent, palliate or 
"c eased tplerance of ihe recipient mammal. *^J^Xtors for adjunct therapy include frCSF. 

Averse -o"^^^^-^^^^ adiUn0t >»™»™ MatW «?™ " 

Moreover, INF-gamma. may be administered Ther 274:78 (1 99S), have shown that* single 

Calif .) is a suitable INF-.garhma. preparation; 
^epreoerfngde^dde^ 

? iSiSSSSS SKJKIS JXS&«« herern by reference In their entireties *ong with 
references cited therein as though set for* In full. 
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Incorporated, ISBN:063209975a, a , , nP orporated, .^Si^l8»l:07284291895 

in Biochemistry and Molecular owoav, Drtf sent Invention 

disclosed embodiments ana ma 5rt art to which the invention 

invention. * /9001* 166*1 77-92; USP 

IS»0MMtt Enhanoed immune response to ^^^^Xule; US0S855887 «oofcadeof 

sssss: ^H^^k^-*"™ 

US06107056 SCTLA-4 gene and product, uwouo 

f?STO861310 Tumor cetts modified to . o^es3 B^2wi«i BLO CKADE OF T LYMPHOCYTE DOWN- 
reGUlATIONASSO^ATED W1W ^ encot |j n g HBT5 polypeptides; .^^^^^ijg^ofthe immunoglobulin 

ToeT' B e9surfacean1i0 en 8 ; US057388S2 Methods of enhancing antigen-specifio T cell 

Immunol. 2001 reo io# 
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ft Marrow Transplant. 2000 May; 26 Suppt 

rearing autologous iyrohocytes. WA , Le ong WS. Smith A^"T,^ d uetion of Interchain Disulfide 

JanM; 91(21:225-230; KanKS. Modu!es utitang ^ntial Reo^ Rp Blspeclflo 

Bonded Constructs a*^ 0 ^ 3 ,^):! 320-1 326; Hahn CS, O^^^^nkev Model of Passive Viremla. J 
Unde J Immunol, f ^ Dengue Virue to ^■yttuooyW »m a Monkey ^ dwg do „ y . j 

Monoclonel Antibodies Mediate Bindmg SuresK m r. Bi^erf^cMAD » * R BE Buohsbaum 

Enmunol. 2001 Jan PN, Znn KR. Gayr Mvuk ^^^f 9Cts *| e Adenoviral Vector for 

Drug Target. 2000; 8W2S'fj We Douglas JT. SM, Curiel DT. A Targetawe, mj g78 Soho0 njans R, 
DJ Wana MH, Miletich DJ. 6rtate ^» "Jg^,, ln Vivo. Mol Ther. 200O net erodlmWteatiop 
&e%neDelivary to^monary^e ^ n e ^^ h Jlmmun ol 20 0ODeo 

Wlilems A. Sohoonooahe S. "jww^ uro ^ anbb^y oernr ^ Hemjn} s 

3d for the Ptaduotion of '££^£,1^ A, Operschart E, ^^^tive cells by ustaa a . 

-SrSve 3 » 

13(10):725-34. 21* gone transfer to l^,5^s?EEK* F, Gerstmayer B. Biburger 

Selectivity 6f TA6-72-targeted^ncv»us g nw ^ .4323.33. 0 18. ™*r^ ta j n ing a minimized 

mesothelia) ceUs in vitro <^J2L*Srton of bispecific ao^'f^^ata Cancer Res 2000 Nov; 

CEA x murine anti- *«*g2S^ MOO Nov; 1 2(61:58^93. 918^. FoonKA^ ^ T . H ei)nen 

antibody-based therapy ^^^00 Sep; 6(51:273-8. ' l^XcDW-direoted ^specific antibodies in 

BU- ^ S^ C"'^»™* M ; S m2o!dVectId antibody *erapy 
AU, Sundarapandiyan K, 9*™""° ™ > s , JJonnta neutrophils as effector ceUS /"^ , ^dermans S. Camel 
r. Trfegering ^^UT 821: ConrathKE, Lauwar^ysM of p(int l 6 22: 

J Immunol. 2000 ^Nov 15^1 6511 J*"^ unlts ,„ j ad ^specific antibodies on the .n 
angle-domain antibodies as nwu Rainard .P.Related Articlea mnuw. .2000 Oct; 

?omlta 6M. Wanfl ^^l^^^X^ against Staphylomas aureus J Wry ^? ^gle^hain 
vitro bactericidal activity of bovme new P . 6Mtrtmiah T. Sch™dt-WoK J 0 - intar) eukin-2 
63(101:2269-75. 7 fn combination with the cytokines Werfcron^ *P*° ™ ce „ 8 

antibody directed «^^£Ec5+ natural-killer-like T lymphocytes^ _te 3?^S£t s P ectives of 
efficiently retargets T ,^^\^o Got; 49(81:441-8. 1 24: Talac R, ™fn*, ' 9 25: 

M. Wetaman MD. I * & 7 »: ™ Der Pol W, Vldarsson ^^'^J^ effector functions 
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May^n; a0t3AJ:1B?1^. 9 ^ J av . 2 000 Aug; .21<6):391-7 2 3 7.T8K ^"j* , Funo tional FV 
for Wspeciflo antibodies. Ir^nunol Y . Suzuki M. Mateuno S. Kudo T, Ku IQ|| at ^ 2 ^ 00 Ju , 7; 

by simultaneous woflnto « ofwo antgan^ ^ ^ °* ^"^^^ Tow* factoV reoeptor- 
Kashentseva E, Rogers Kr^nVKnv, adenovirus targeting to «P'° 0 '™' ™ ateflna c; Jim rana M, 
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disease. CDn Explmrnuno. 1990 M^ 9 *^" " b specific antibody against human ■glioma cans, 

^toxicity WhumanTceHs^ Preliminary trial of 

JNeurosurg. 1990 Mar; 7213):476-81. 8 3.1.l*tteT.»io*. 8 . e32 , PeaoookJS( 
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antibodv specific for b°« ^ ?2S& Ml/Menard S "^J^iSl of 
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901 : Newhall WJ, Terho P. VWde CE, » «b monoclonal anybodies. J wm hybnq omas. 
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polysaoohande units; " S048 ™" . lth huma n carotnomas; US08OT4W «»■ --gudomonas exotoxin, 
&S05980898 A«^'^SS^rap.adng»«rf «. ™?£^5&^Z*» and retinoids 

heterobifunctional chelators; "^f^omoleoule, their use. as Immunotoxln P«««"™™2Jon of their osldlo 
^ means of a oovalent bond ^^Spaotlvaling glycoproteins, ">«"£»™p US04911911 

delivery of immunotoxms for the prevent 
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neuropharmaceutioal agent iu»w ^ therapeutic uses thereof; t US0S ^™.„! US0S1 , 2607 Potentiation of 
woffled entity triable ^ e 7^; t ^° 31 US^53 8 94 Monoclonal 
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S fl p?n™N°S iwE ONE ORMORE IMMUNOTOXINS; U ^^|^^ u notoxln8 for treatment of 
ro «K^°ulM470831 1/28/1995 Angiogenic PV**, *£SS t IMMUNOTOXIN FOR TREATMENT OR 

SCFV IMMUNOTOXINS SPECIFIC TO > B ££SEmO Compositions for targetmg *>e 

^^^d CD^^« 8 -7 1^''^, ^So^ 0 "So *r B Ta^bodv fusion proteins and 
r ^jn^ltivalantantioen-Undlnfl proteins; US0599029B »W chimeric and mutaPonaHy 

for P r ^ n «™9 0 278 Unker and linked fusion polypepPdes, '* _ r0te]ri8; use8 thereof; 

Transferrin receptor ■P^2"*££SaSK^^ conjugate "^pounds; . 

PPOD1 92002B1 Prolonged actino h^wjSSE.S ^Smion FOR REMOVING TUMOROUS CELL; 

containing such a glycoprotan; ^«^™2aa1 US04913907Porphycene antl-oanoer ao^ ^eament 

?oVb">- E ro0255424A1lmmunotoxlns, process for ^"M> EP00234151 A1 Glycoproteins 
immunotrndnescontainingsuchglvcoprotein. 
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^aiM1760Metbod of conferring Immunotoler ance ^^ c "'°.^ n » ', ea8t m immunotoxine and an amine; 
S oSnG: US046U650Cvt = co^P^ 

u£o6143S89CD30 figand oligomers ^ P^eptides, US061 us0613 2729Combined tissue factor and 

wSro05B«6A2COMPOSmONS AND METHODS FOB «^ teau| fragments thereof, and method of 
IMPOUNDS; US06107461Mu.t,r^r^ 

use- US06086900Methods and compositions jot proteln(CSP); EP0061 0286B1 RECOMBINANT 

dSmUS05977322Hi 0 h affinity human ^»^SL,f using CD2-binding. domain 
^R^HE TREATMENT OF 'MMUNEREtATEDJD©BA^ES.J^C^^o^~J^^g^ g764Compounds that ?, 
oflymphooyte function *~^*^Jfi£g£^, domain of lymphocyte funotionassodated ant.gen-3. 
aXethods ofusing the ^ 8 ^ US ° 591 A^VJ?e a S? of«£cer; US05910424Metastatic melanoma cell fines 
US0591 igsSEQF-genlstein conjugates for the uso5869620Multlvalent antigen^mding 
from monodelphisdomestica for ^J^t^^SS^^ W009856623A1TYPE-1 RIB0S0ME- 
Ztelns' US05861 156Methods of delivering agents 1 1©_ » • h9mothe rapeuticagenta for treating solid 
SaCWAtInG PROTEIN; US05846565Controde^ocal delivery ^ ^e^oa-dlsease; 

Smo^US05843482Diphti>eria to ^ n ^^^^8l^1Nuoleic acids ancodinfl antiviral 
LB05824776Cell-targeted lytio pore-forming agents, ' fe^uCng the antivtra proteins and peptides, 

Sotides vectors and host cells comprising M ^'J^^^Snl«JE : FACTOR METHODS AND 
UsSTni^l-targeted lytic P^^iSSSS^ *» 
COMPOSITIONS FORCOA6ULAT10N AND TVMOB L? a !^^s susceptibility protein (CSHand antisense CSP; 
METHODS FOR USETHEREOF; ^^"^^sST^SeM vascular leak s^drom e; 

WO09817116A1TARGETED CVTOTOX f SSw-BWdlcn of peripheral blood Iv-^hooytes using the CD2- 
US05728677Methods of inhibiting J ™* g US0 5728579DNA encoding Mat-8; 
bindmgdomain of lymphocyte function associated wogen a, expression vector therefor; 

LBOS723326Genome coding Phytolacca anttvira ' P^^—as- US056774 3 OAhtibodies directed apalnst CD30 
^697902Method for Imaging and ^^T ( S eI ^US056677a6Methcd for Seating tumors 

i^and; USOS6701S1Method for °°™f"°^°Zo£^Z^ ofusing tha same; ^ ■ . 
with a toxin; US0566S144Compou^s1i»8l : bhid to L p A 8 r u « AM1LY p R0 TEINS AND AGENTS THEREFOR; 
WOM727871 A1METHOO OF INACTIVATION OFJ5AS s MWAM^rrnv ' monoclonal antibodies specific 

^SSH&U*» vector for Phytolacca ^SSSmSSSS tiZrs comprising oonjugatedantibody 
tt oeMcycle independent glioma surface ant. gen; "f ^"^3,erapeuticaflents for treating splid tumors; 
%t iL a proLg; "SW 6268 ^^.^ ^.los'sfinmunotoxins comprising ribosome- 
US056248270NA sequences ^noortng die P" 8 *^™, for preve ntingsecondary cataracts; 
inarfvatingproteln^USOBeiS^eti^^ 

^4^804Treatment of tumorlgenlc pathophysiological °°"™"°" s JX^srEPO0635O3OA1 IMMUNOTOXINS 
ulSISloiwmmunotheraphy using ^ 

DIRECTED AGAINST «^»B-2(HER-2/4 neu» ^^^^iSr^CARCINOSTATIC AGENT FOR HUMAN 
DIRECTED AGAINST CD33 ^BaTeSKSGehome coding Phytolacca antiviral protem 

HEPATOMA CELLPRODUCING y^^^?J^^^gJoM6A^1 RECOMBINANT IMMUNOTOXINS; 

Ipttl^uman ovarian '--^r^U^ conjugates thereof ; 

oTatent bond with amacromoleoule. thelr use as »^" oto * n J SJSSTuSoW StSSOTreatment or diagnosis by 
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transporter sy^ ^^^ noated ^ of ,CAM- ; ^^717J3MuWfano« agent 

U S 06 1 2393 9 An^eo P Ja^o dru^n can ^ ^ an ^Sf 2 Su te , and serum protein 

BceH surface anfgen, "6 ^ homoloBOUS roo^b,naMn^S06U«2 3692Method ^ 

US0 6074836Meti,o £f m-J*Q ^Homponent complex ^^1^1^05^90040 antigen antibody 
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SSSiSS SS»« -^^S^^SSS?5Sath. graft «ss?' . 

ceBularproliferaOon, usoai *' ' ' f w-cWng B oeil proliferation; H 8 ^ 8 , 7 *!^",,,^,,^,^.^ f orm s of human 
antibodiee andfragments jsapaWe of MocKmg j ^ US f B Ul^^Z such as septlo shock 

methods ^inhibition and * 7 Xatment of vascular leakage an V^tsotaKTCell bioassay of 
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cycHzation; USOSS^SSMettods fo, ^^fi^^^n^. ^S^Method for 
and limited normal tissuereactivity; US058MU/oioa» y therefor: USOS843882Antiviral proteins and 

Sting the proliferation ofepitheHal lens oeUs ^nd *gg££gtt expression; US05843685Produotion 
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S ^Imerio mo^a^uman antibodies witiv specfflclW to ^^^'^ recombinant antibodies; 
BRlTo^S uses thereof; US05J*0300Me*o^ comprising a nucleic acid 

Ss05837846Brosynthetic «»f"8r 0te ^^Si^uption agent; US05837283Catlonlc lipid compositions 
bound to acationio polyamine havmg a L^M9tomSn^ates which neutralize HIV-1 infection; 
taroetin 0 anfllooenic endothelial cells; "Sf^? 4 ?^™^^ .dependent effector oell-medlated cytotox.city; 
US?S833985Bispecifie ™ tec ^/" m ^^ molecule-1 ; US0S830876Genetio inTmunizat.cn; 

US05831036Soluble fragments of U^05827655 Assay, methods and products based on n 
US05827934Cytotoxio *MnM* linkers; US058176376enetio immunization; 
K + channel' expression; USOSazwoo r ^ manPD GF bete receptor; 
US05817310lnhibKory immune^ for B «. e „ iymphoma and leukemia cells; 

US05789S54lmm U nooonjugates and h ^™°*""„™ es ^d proteins; US05770195Monoclonal anybodies 
US05773245Methods for inora.^0 secret,on ^^cL Use thereof ; US05763733 Antigep-tanding 
directed to the her2reoeptor; US05767073D^ US05762921 Composition and methods for the 

taton proteins; US05763569 Calcium "f^^^ 1 ^^ U805756097Lyinpho«ne activated 

Sent oftumors; USOS759517Hemog obms at > d ehvery oanoera nd other diseases; 
teeter cells forantibody-dependent cellular ^^^f^^reof ACTIVE IMMUNOTOXIN HAVING 
S>101389SSA2RECOMBINANT ^EUDOMPNAS EXOTOXW^BW U805753203CD30 ligand 

LESS SIDE EFFECT; US05753204Biosyn*e ti c '^SanSSSS^S^ transfeSting a cell with apdynuoleotide 
conlugate S ; .US05747334Bandom P^ A ^:^ZSvSOS7M3^5Compim n 6s from biopolymers and 
mixed with an amphipathic ^^.^^^ZVo ^rh,^, prooessea for the preparation thereof 
effeotorsubstances which aro Hnked via optically a ^^T2 f drf ^ y of9enettc material; 
a ^theuse*ereof;US05739118Compod^ 

EP0083O146A2METHODS OF '«««»» and methods of use; US05726856Monoolcnal 

US05725857lmmundtoxin with in vivo \ £"fHJSE£^ tr9 ating tumors with COB+ -depletedor CD4+ T 
antibodies directed to the HER2reeejrtor: US057258E ^ man BceI | surfaoe antigen; 
cell eubpopulatione; US05721 lOSChlmerio ^05720937 In vivo tumor detection assay; 

US05720954Monoolonal antibodies directed to H ^ e 8 S;^ n d oompoStions for direct . 
USO572072OConveotion-enhanced ^g fiSSXE^^ US0S709995Hepatitis C virus- 

ooncentrateddeOvery of passive immunHy; ^057169900^ 06!^ and 0 f or 

derived peptides capable fn^^KSN anti-ICAM-1 antibodies and their use* 
the direotooncentrated delivery ^^J^T^L'^^o^ phosphatase inhlbltorsfor controlling celhilar 
,he treatment of Inflammation; ^ftl^l^^^^^.^O^aS^cium receptor-aotive molecules; 
proBferation; US05690928Method of treating > "^"X' us056S6581Multimerio form of. human 
US05686682Multimeric forms o^an* '"^f/^Snt of tumors withconjuflated antibody A5B7 and a 
rhinovirus receptorprotein; US05683694Method fo r*e ""^J*™^ US0 5681810Dlphthoria toxin 

pradrug; USOS683692Usa of RlPonucle o andv, « ^0568,565 Methods and compositions 
fraamente, ooniugates andmethods of use to Inhlbrt tumors eMW»™ i , us05e7 7274Anthrax toxin fusion 
r^immuiJotherapy; SS^3ffiJS blocking B-ce» activation; 
proteins and relatedmethods; US056771 ra ^^*^"Sveness; US05674982Multimerio form of human 
&S05676924ln vivo assay tc ^ g Oancer "-J^ggE^^ ester, to anamine-contaihing bio.og,cal 
mlnovUusreoeptorproteln;US05663^ 

material; US05658753Cetelytio anybody components^, u^bowooov ^^e^g^Therapeutic antibody 

wilford.1 hook F extraote ^» m P°"f^"^ Li2«Seotide sequence encoding InterceHularadhesIon molecule-1 
US05589453Humanrhinoviruerac^o^ 

W009641608A2PYT«UUR^ CELLS; US055S5478D4 flene and 

WO09640260A2IMMUNOTOX1NS ^SPECIFIC inhlbltorsfor eontrolHng cellular 
methods of use thereof; U^ 8 * 242 " 8 ' j J B ^ a ^d metitd p^ringUma; US05580562Preparations and 
proliferation; US05582996Blfunotional?ntibodles ^ ^^^Js ? MMU ^ 0 TOXlNS; 
uses thereof forimmunosuppre^ on; W»M»941 ^ Sler^CE USINGIMMUNOTOXINS; US05565491 Use of 

binding cell surfaoeantigens for ^^"SSXaUe compounds, their preparation anduse 

TbS:^ 
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i i . neofiiiS3271 Vaccine against ridn toxin; 
06 a„ antibody which binds Inttrcas iitnotinsulin receptor binding capacity; 
^05422339 6/06/1 99S Peptides having Insulin compri aing and methods of preparationand use 

iSloOIICell b oassay for neurotoxins; u ^* 16 , 2 ^^° n °*2"; WO095O7297A1RIBOSOME 

P^des and antibodies ^^^^S^rcrrO-TO^W WITH ANUNPAIRED CYSTEINE 
reaction- W00931S1 13A1 AN IMMUNOTOXIN WCtUMNe i a antibody compdnents: 

SuE IN OB NEAR ITS RECEPTOR-BINDING SITE Vf°|229272 ««Vn antibod)es againat ions 
S 9 307286A1 RECOMBINANT IMMUNOTOXINS; U Sf"^ t ™p^elial cells after extracapsular extraction; 

ACTIVITY- EP0O489931A1 IMMUNOTOXIN COMPLEX. , b^omBINANT IMMUNOTOXIN COMPOSED OF A 
S^n^ti^dsfor their production; ^ ANDWPHTHERIA TOXIN; 

«MfiLECHAlN ANTIBODY REACTING WITH THE HUMAN "X W0092000B9A1 IMMUNOTOXIN 

KoS 

COMPLEX; US050SB291 Composit.ons for prwentmg Mconooy producJnfl trichothecenes; 

TOXIN MR CONSTRUCTION OWMMUNOTO^S; ^<^*« "^hj P R1C|N A-CHAIN SPECIES; 
ff 0 M19462A1 IMPROVED •MMUNOTOXW E po0407399A1 .MMUNOSUPRESSION 

comLCn wTprodrugsf^ METHOD OF TREATIN6 HIV 

TREATMENT; US048S0935 Hetoroblfunctional t ^ah,. cababteof producing both 

n^yteTbenzoates; US04880747 Fus^urn ^^^^Tc^^^or ^ m Jms^^ 
dideacetylcaloneotrin and deaoetylcaloneotrln, USM »"^™ e ™ 8A1 THERAPEUTIC USE OF ANTVT CELL 
cataracts; EP00129434B1 l^unpto»n c°n^ga^ ANTIf AN T- 
MMUNOTOXINFOR AUTOIMMUNE ™^^™^£Z1* XMMBR-814 end^noolc^entibody 

SSnTpro^ 
^noS conjugates employi^^ 

MAKING; USO4S90O71 Human melanoma ^ ert ™ , ^^r^ 1 2 9 4 3 4A2 Immunotoxln oonfogates; 

Scily to humansmall cell °«« no ™J?^ AND AN AMINE; 

WOQ8303200A1 CYTOTOXIC MEDICINES INCLUDING LEASTi^MU «u , MMU NOTOXINE AND 

CYTOT1XIC DRUG ^RMED BY THE ASSOCOTON^^ AND 
OTLOROQuTnE; W0083O272BA1 DRUGS COMPOSING AS A ^ C ^™^ T a ^p. A „ti-CD30 antibody-based 
AT L ^S?0NEM0N0VALENTCARB0^Y^ 

therapyCurr. Opln Oncol. 2000 Nov; ' ^TlT M> Hlddemann W.Reoent advances in antigen- 
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availabte.36: Sforzlm S. B . oto 9"~' *i^ cD30+ or CD25+hematologio neoplasia by oisp Y M.Fridman WH, 

^^ritoson^^activatingp^^ 
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Jh combination of ^ c ^TcS, P,Dorkop H. Tazzari ^L, Stab H. 8*P* antibodlas. Br J 
Bolognosi A. »*^ R ' ^^oL» gelonin delivetedby »"«- CM0 ' a t m ^ " Fh ^ell SU.Re I atedArticles 
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M.PoWacrylamide-streptt^n. a ' = 120 (2):233-9.84: Tsu k t ^J a ^*^ 0 M ^ira„o glycoprotein 
Biochemistry. , 198 l^L' f „ ttstingthe efficiency ef ^notoxmsadm.rt8te«d in ^ Brennand DM. 

MAJOR HISTOCOMP^BUJ^COMPLW g g ^ joint of ^'^^^^fionio lipid acid salt of 

US05844095 CTLA4 lg fusion P'O^ms, .J^SSSSttMHC ClASSH FUSION PROTEINS, AND 

Class I MH^esttieted T ^ywnac wao<slnee0M p r ^ the •«« «J£ THEREOF- US061 23915 Methods for 
Protein-Bold vedoles an dauto^^ TRANSGENIC MICE AND US ^ J^REOP, u ^^^^Mum 
and usestherefor; WO00058452A1 sori^ ^ chimeric receptors for the generation g » ? 

EW9^"A 2 MHC cer^exe, "J^^SS J53S5S. 
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DESTRUCTION; ^^ 7 j^£for Inducing specifidmroune r^<^8, USOSeva ft 
fragments hereof US0589Wiwe of the pectin gene U80W7 ,uoy* uso58310 36SoluWe 

associated cell surface protew "^O^MSyn^ /^IMMUNOSUPPresSANT ^«HWJ». 
TRAMSLOCATION TO VASCULAREWTHEUAL L»M£Ni oi ri acid encoding a nove P^ectin 

CD2antigen, administration ofspeciflc 8ulfata ^ l< f^^ 62 Method of identifying agents which 
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ft US05580862 Sulfate tT^IScopro&n ligand; WO00Q79^0A1 

Select* binding tfVf°P'P^' "ro^^ENTOCTRANSEPITHaiAt TRANSMISSION OF HIV; US06096722 
COMPOSITIONS AND METHODS FOR J^SSwLtai and treatment of cell adhesion molecule- 
Antisense modulation of ef^^^^ofKwS W.S^dlatedlnflamnwtlon and ICAM-Vmediated wal 
associateddiseases; US06CW MD947 MM* ^0^*0888*82 Compositions end memods for preventing 
infection; ^05^882^ a olinIoal ^wvpe ofCrohn's «g-^*96 

andtreating allograft rejection; "Sep*' iiv anatomies as Inhibitors of cellularadhesion; US0584989B 
features of ulcerative colitis;. ^«^^?"35SSot Methods of isolating end detecting bone 
.alpha.-subunit of the Mac-1 leukocyte •* Ml ^SS^\»mWOU Antibodies with specificity for a 
Xwstromal cells ^^^^^^6^^^^ OF HYBRIDOMA PRODUCING 
commonepltope on f * *£*wE cTONAL FRAGMENT; US056S8880 Sialic acid/fucose based 
ANTIBODYBINDING TO ICAM-L OR ^^^f^Xof Inciting thebincfing of E-seieotin or P-selecbn or sialyj- 
medioamento; ^^ 2 ^^!S^^iWM^^ INJURY; US05565550 Antibodies to ICAM- 
Lewisx orsielyl-Lewlsa; J^^S (tends for l-selectin and methods oftreating inflammation: 
2, and fragments thereof; Up 05 . 4895 . 7 *? "J** Eewisx or aalyl-lewisa; US05272263 DNA sequences 
US05444050 Binding o*f^^^^^?iSo62^« IL-4 and TNF induce mAb 661 0- 
ancoding vascular ceil adhesionmolectlles (VCAMS), Methods for the inhibition of cahcer 

re0 ogni£dexpression on ^^rT^a^rt^les" vvloOO?i711A1 METHODS FOR INHIBITING TUMOR 
metastasismediated by endothelial adhesf or ' "»'~ u, « s ! 0 V££ 425BA 1 SUBSTITUTED THIAZOLES FOR 
METASTASIS, ANDPEPTIDES USEFUL ^ THEREFOR; ^00003^25^ SU^ SELECTIN; WOO0033836A1 5- 
TREATMENT OF HUMANDISEASESIfWOLVlNS ^ b "^J°^|^ S E A8ES 1NV OLVING MODULATORS OF 
MEMBERED HETERO CYCLES FOR THE TREATMENT OWU^nwo^ ANDREGULATING E-SELECTINS AND 
S^CTIN?; ^09961O33A-i ^OLKX.LES^ TOR «K» | JHg^vWB SELECTiNLIGAND 

METHODS DETECTING SAME; W^^^SSmwS " S05739300 Antiadhesive pipeline- 
ACTIVITY; US05750508 ; Sialic SSS^nZiZS^Sm. tolerogenic andimMunoinhlbidng propert.ee of 
andpyrroHdinecarboxylic acids; USOT736143 ^^ruA inflammation using, celladhesion inrabttors; 
oarbohydrste blnding-peptides; US05728 68 ^ Me»ods « jea»ng „ s|a , ic acld/fue ose based 

^05679346 Method of blocking ^^S^SS^SS^ selectin binding; US05593882 Selectm 
assay reagents andassay methods; y s °^ eo ^"™P" US0S S76305 Intercellular adhesion, mediators; 
variants; US0SB91 83B Substituted (aotos^envatives. usuoo oondWons using inhibitors 

. U506162432 Method of Prophylaxis or J £^XT2oei«M* oHg 9 saocharides 

of theCD2/LFA-3 interaction; ^^.EEE^^S EP0O9864O1 A1 P-SELECTIN ■ 
and method for P^duolnglfc^ RADIATION; EP0091 9563A2.Syntt.edc Core 

TRANSLOCATION TO VASCULAR »n««tUWJ^ deletion muteihs; US0588S814 

24Jke Branched Structures asUgands for Sejerfms. £ tf ce| , 8 expre8dn g recombinant TNF 

Seoombinant host cells anoodng TNF prat "^"*J^Xe*od of using same; US05863797 Gene 
prohormone; US05863889 K ^ 1 .^J J *Sal»^E^ and polynucleotide constructs for treatint I host 
fusion encoding a hyperseoretor protem; J^^B^TO ICA»M rnatariala and methods; US0B840302 
cells for infection or hyperprolifemtive >*«*»| J2^«0B8»7822 Humanized antibodies speofflo or ICAM 
Treatment of baoterlally-induced inflammatory dtoww, ^ f xnsana host ee « s for infection or 

rdated- protein; U*»837B10 ^^^^ZS^oml immunolnhlblting properties of 

hyperproliferative disorders; U80BM3990 A ^{£™^£' J3l L^eotin binding; EP00871670A2 
oarbohydrate binding P e P^« Vf^m^E^CTO^ AND METHODS OF USE THEREFOR; US05821340 
INHIBITORS OF MAdCAM-1 ^™^^2 d arrf tumor call adhesion: antibodies and uses; 
Inducible endothelial surface protein mediator frqMH "J™^ |CAM-related protein fragments; 
US05773293 AntMCAM-4 antibodies and hvbr'domas, Jj^l^^Z . US05747040 Anti-inflammatory, 
US057B62S1 Aptsmers specific for "j^^^^!^^^^, US05712102 Method of screening 
tolerogenic ancfimmunoinhlbiting properties of ^^35 extravasation of leukocytes; 
oonAds which inhibit P ' uS^S^MTmatarials and methods; 

US057O291 7 Polynucleotides encoding human ICAM 4, w* # INHIBITION OF SELECTIN BINDING; 
US05686265 Uukooyto^*™ ireoeptors; ^S^WWeSaU METHODS FORSYNTHESIS AND 
WO097O78O9A1 SULFATED ^^^^^Sf^O UND6 ! THAT BIND SELECTINS INCLUDING 
THERAPEUTIC USE; HWB9769A1I PBTIDES AND gg^^SnvSuM BINDING OF E-SELECTIN. P- 
ENDOTHEUUM LEUKOCYT^DHESroN^LECULE « ' tfT^e. jpo9040582A2 THERAPEUTIC AGENT FOR 
SELECTIN OR L-SELEOTIN TO SIALYL-LEWSx OR 1 SIALYL SBleo tins; EP00746852A1 Use of 

NEUROPATHY; US05B894e5 Glyoolipid denvatives acting aal lianas tor e. , EP0 O72O6>l 9A1 
Wonal derivatives of the intercelluler adhedon^ ^^^^f^Z^ cVr^o^^. USOSB12660 
SELECTIN BINDING GLYCO PEPTIDES; ."SSS^^ttfcSST US0S453272 Lectin derived carbohydrate 
Purified ICAM-2 and fragment thereof; ^^^^^^^msyMOl^aiVES WHICH MEDIATE 
blnding-peptide; EP00670734A1 A SUBPOPUUTION OF ^^^"^m^o^cID SEQUENCE HOMOLOGIES 
NEUTROPHIL ADHESION TC I ICAM-^ ^ AND ^ 0 ^^^ 1 ^pmM ^mODKS THERETO AND 
BETWEENSELECTINS AND B. rc ^ USS itJ?S«^^MOvtL pSeLECTIN LIGAND PROTEIN; EP00642356A1 
PHARMACEUTICAL COMTOSmoNS; EPM6669^ ^ the alphasubunit of 

ANTIBODIES TO P-SELECTIN AND THEIR USES; J^^™™J^E Tor its functional derivatives for the 

£a^^^ 
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... t, - & ^««n (milarV us'05304640 DNA sequence encoding a soleotin ligand; 
molecules involved ^^Z^S^SbSw UGAND; EPO054481 5A1 Peptides from the QMP-T40 lectin 
EP00584229A1 GLYCAM-1 Sgp 501, A —"JLHsSil US06193979 Compositions comprising 
binding domainand seleetin binding ^tZ^^S^n^ that are seleotinHgands; EP01037653A1 
opmplement receptortype^ ' ™S^^S?a™Q ^PHASOCYTOSIS AND ICAM-1 EXPRESSION; US06106834 
COMPOSITIONS AND METHODS ^ n ^"^™f^ u „Su, at i on; EP01O2S26OA1 DNA-construots of blood 
Use of antl-CD45 ^eukocYte ^^O^^S^ca^^TC^ polypeptides and «~gtobulin 
dotting factors ^"•J^^SS wSmac^Iod compositions comprising antl-CWSRB antibodies for the inh.blt.on 
constant regions; .^^^ff^^^eoaog^ CTLA4/CD28lg hybrid fusion proteins and uses thereof; 
of T-cell mediated immune ™»««« U TNI^S Tactivity; EP00639224B1 LECTIN DOMAIN 

VARIANTS OF SELECTS; ETO^^^ WOO002742OA1 
EP00840606B1 Dl- AND TRWA^NT SMALL "i 3 ^ ^ ANCER . WO O00258O8A1 INHIBITION QF 

EP009296JOA1 MELECTINU6AND |eukooyte adhe8 ion : US0591 6803 Target cell- 
methods of use thereof; US05916876 fa nharmaceu tical compositions comprises *uch vectors and 

specific non-viral vectors for inserting .genes ^^^^^^^-rH^c^esi OF CELL 
their use: W009930730A1 METHODS AND ~ 0 ^ M |„^e ; EP0 0902681A1 INHIBITION OF 

TRANSPLANTATIONS A HOST; "8059141 12 UB0BB86B78 CTLA4 receptor and uses 

E^SSSS^SX f .elpha.d /CD16; "908879712 

Regioseleotlve sulfation; u »™' 4 |. 0 ™'3 fe[ monitoring an Inflammatory disease state by detecting 

«rtb.*~ to ™*i**n«nu.. «d SS2^S,IS™MlI^1wSShANOE OF DOMAINS 

ImpSaW ^ lymphocytes, DNA sequence encoding these 

INFLAMMATION; US05773&/S Kro j B "™ p "£""" y US05 773 25 3 MVPPPY variants of CTL A4 and uses thereof; 

^%?££%xX£X^<^& ^^~?t>r^ , us ° 57 "" 8 ' 

SmS^00M2M«" BAM-WA-I SHOUT-CHAW PEPTIOES AND METHOD >« ^^^JJ* ™ M 
ffOO™68907A1 GLYCOPROTEIN LIGAND.FOR P-SELECTIN AWD MEWODS OF ^ ™fK|°f' 
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EP006O21 94A1 PEPTIDE INHIBITORS OF INFLAMMATION MEDIATED BY SELECTINS; US0531 8890 Assays for 
inhibitors of leukocyte adhesion; US0531 691 3 Neutrophil LECAM-1 as indicator of neutrophilactivation; 
US05284931 Intercellular adhesion molecules, and weir binding ligands; EP00488061 A3 The MAC-1 binding site 
of ICAM-1; EP00488061 A2 The MAC-1 binding site of tCAM-1 ; EP00391088A3 Use of functionarderivatives of 
theintercellular adhesion molecule ICAM-1 in anti-viral therapy; EP00391088A2 Use of functional derivatives of 
the intercellular adhesion molecule ICAM-1 in anti-viral therapy; EP00379904A1 A soluble molecule related to but 
distinct from ICAM-1 ; US061 94357 Nucleic acid molecules encoding Bap-1 proteins; US061 83988 Leukocyte- 
specific protein and gene, andmethods of use thereof; . US06177475 Methods of using integrin modulators for 
treatment of inflammation; US061 74914 Method of inhibiting cytokine release from human ocular cells; 
US061 56878 Ligand (ACT-4-L) to a receptor on the surfaceof activated CD4 + T-cells; US061 36790 
Carbohydrate mimetics having antiadhesiveproperties; US061 33239 Carbohydrate Hga^ds (myelorollin) that 
causeE-sslectin dependent cell rolling and adhesion under dynamic flowsystem; US061 32784. Targeted 
polymerized liposome diagnostic and treetonent agents; W000060055A1 MODIFIED DENDRITIC CELLS AND 
USES THEREFOR- US061 1 451 7 Methods of modulating tumor necrosis factor .alpha.-induoed expression of cell 
adhesion molecules; US061 1 1 093 CD1 9 coding sequences; US061 1 1 084 Fuopeptide mimetics; US061 1 0922 
Ceil adhesion-inhibiting antiinflammatory and immune-suppressive compounds; US061 1 Q897 Antiinflammatory 
cell adhesion inhibitors; US061 07365 Biomimetic Hydrogel materials; US061 07046 Antibodies to , a receptor 
tyrosine kinaseand uses thereof; WO0OT43023A1 PHARMACEUTICAL COMPOSITION WITH 
ADHESIONMOLECULE EXPRESSION REGULATING ACTIVITY; US06068829 Method of identifying molecules that 
home to a selected organ in vivo; US06066321 Method for antagonizing vascular adhesionprotein-1 (VAP-D- 
mediated binding of endothelial cells to lymphocytes; US06063906 Antibodies to integr.n a'P 08 ,^^* _ 
US06063585 TRAF Inhibitors; US06060o;88 Bap-1 proteins; US06060303 TRAF inhibitors; US06060056 
Composition for inducing humoral anergy to an Immunogen comprising a T eel) epitope-deficient analog of the 
immunogen conjugated to a nonimmunogenic valency platform molecule; US06057423 Integrin i alpha subunit; 
US0605 1 598 Amino ceramide-like compounds and therapeutic methods of use; US0605 1 428 Rapid production of 
autologous tumor vaccines; US06046046 Compositions, methods and devices for maintaining an organ; 
US06043094 Therapeutic liposome composition and method; US06040332 Amino ceramide-like compounds and 
therapeutic methods of use; US060401 47 Systemic inflammatory markers as diagnostic tools in the prevention of 
atherosclerotic diseases and as tools to aid in the selection of agents to be used for the prevention andtreatment of 
atherosclerotic disease; US06034238 Heterocyclic compounds, their preparation and their use as leucocyte 
adhesion inhibitors and VLA-4-antagonists; US05998598 Immunoadhesins and methods of production anduse 
thereof; US0599786S Agonist antibodies against the flk2/flt3 receptor and uses thereof; US05993816 Methods 
to inhibit humoral immune responses, immunoglobulin production and B cell activation with 5c8-specific antibodies; 
US05993800 Methods for prolonging the expression of aheterologous gene of interest using soluble CTLA4 
molecules and an antiCD40 ligand; US05977303 Mammalian cell surface antigens; US05968755 Methods for 
determining T-cell profiles ofimmunocompromised subjects; EP00948597A1 HUMAN MUCOSAL ADDRESSIN 
CELL ADHESION MOLECULE-1 (MAdCAM-1 > AND SPUCE VARIANTS THEREOF; US05955291 Antibodies 
recognizing tie receptor tyrosine kinase and uses thereof; US0593221 4 Treatment for inflammatory bowel disease 
with VLA-4 blockers; US05928643 Method of using CD2-binding domain of lymphocyte function associated 
antigen 3 to initiate T cell activation; US05922570 Cytoplasmic Modulators of Integrin Binding/Signalling; 
US0591 9768 Di- andtrivalent small molecule selectin inhibitors; US0591 41 1 1 CD2-binding domain of 
lymphocyte function associated antigen-3; US059Q4920 Regulation of systemic immune responsesutilizing 
cytokines and antigens; US05888969 Use of cytokine, restraining agents to treat inflammatory bowel disease; 
US05876715 Antibodies that bind novel carbohydrate ligands (myelorolOns) that cause E-selectin dependent cell 
rolling, anduses thereof; US05871 734 Treatment for asthma with VLA-4 blocking agents; US0586961 9 
Modified antibody variable domains; US05869453 Cytotoxic T-cell epitopes;. US05861 151 Soluble fusion 
molecules with binding specificity for cell adhesion molecules; US05851 989 Method of extending the plasma half- 
ate of vasoular endothelial oell growth factor; US05843441 Use of endothelial-leukooyte adhesion molecule-1 
specific antibodies In the treatment of asthma; W009853049A1 VASCULAR ADHESION PROTEIN-1 HAVING 
AMINE OXIDASE ACTIVITY; JP10295375A2 SOLUBLE LFA-1 PROTEIN; US05831O29 Human ࢸ 
integrin .alpha, subunit; US05821 332 Receptor on the. surface of activated CD4 + T-cells: ACT-4; US05821 1 23 
Modified antibody vartable domains; EP008681 97A1 ANTI-SELECTIN ANTIBODIES FOR PREVENTION 
OFMULTIPLE ORGAN FAILURE AND ACUTE ORGAN DAMAGE; US05817515 Human B2 integrin alpha subunit 
antibodies; WO09842750A1 ANTIGENIC FUSIONPROTEIN CARRYINGGALagr.1 ,3GAL EPITOPES; US0S81 1 300 
TNF-.alpha. rlbozymes; US05807745 Method of inhibiting PADGEM-mediated orELAM-1 -mediated leukocyte 
adhesion using an inhibitor comprising aLex core component; US05792444 Labeled ohemotactic peptides to 
image focal sites of infection or inflammation; EP0d52893lB1 HUMANIZED CHIMERIC ANTI-ICAM-1 
ANTIBODIES, METHODS OF PREPARATION AND USE; US05776775 Anti-LAM 1-3 antibody and hybridoma; 
US05776755 FLT4, a receptor tyrosine kinase; US05766850 Human ࢸ Integrin .alpha, subunit; 
US05 766585 Systemic gene treatment of connective tissue diseases with IRAR-1 ; US05759855 Methods* for 
modifying the binding activity of ceil adhesion receptors; JP1 01 30240A2 INHIBITOR OF ICAM-1 -PRODUCTION; 
US05741 667 Tumor necrosis factor receptor-associated factors; US05730983 Use of intercellular adhesion 
molecules, and their binding ligands in the treatment of asthma; US05730978 Inhibition of lymphocyte adherence 
with lpha.4&#2231 ; -specific antibodies; US05728533 Human 02 Integrin .alpha.subunit; US05693483 
Cytoplasmic modulators of integrin binding/signalling; US05688656 Cytokine-induced marker for inflammatory 
response; JP0921 6902A2 NOVEL CARBOHYDRATE LIGAND (MYELOROLLIN) THAT CAUSES E-SELECTIN 
DEPENDENT CELL ROLLING AND ADHESION UNDER DYNAMIC FLOW SYSTEM; US05650396 Methods of 
modulating inflammatory cytokines in the CNS using TGF-G; US0562941 2 Synthetic glycoamines that promote or 
inhibit cell adhesion; US06068829 Method of Identifying molecules that home to a selected organ In vivo; 
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US06060588 Bap-1 P"*" ns < JSmmT cell apltope-deficient analog of the immunogan conjugated to a 
anergy to an immunogen comprising a t ceii e 'JSg°^ , '~ 23 abiha aubunft: US0605U2S Rapid 

nonimmunogenio valency platform mo lecule; "®°6?574 M^nte^a*««u« ■ mathcd; 
production of autologous tumor vacdww W^^iKlTu« VCm? adhesion inhibitors and VLA-4- 
US06034238 Heterocyclic compounds, their P^RW^^J ^rf nroducdor , anduse hereof; US05997865 Agoniet 
antagonists; J*™""^ 

antibodies against the ?W™£^ r ™£% aXation with ScS-epeoifteantibodies; US05993800 Methods 
responses, irnmunogtobulm P'^^f* ' ^S^usinglolubte CTLA4 molecules and an antiCD40 
for prolonging the expression of a l ^^,^^„; ( ^ f ^ 0011 ™ Ionl i sa(! subjects; EFO0948597A1 
Ogand; USO 598876E 'Me*°*foL~ 

HUMAN MUCOSAL ADDMSSIN ^«^ N J^S^981882 Methods to suppress an immune response 
recognizing f™ 89 ^SSSSS Treatment for inflammatory bowel disease with VLA-4 

with variant CD44-specific antibodies, US<W93iHl4 lvmDhooyto function associated antigen 3 to 

initiate T ce .activation; US059O4SZU Regulation . maM , US05888969 Use of oytok ne 

US05888978 Memod for reducing *e sey^W of gas^o^^ 

restraining agents to Wat Inflamrnatory bowel dls^e^ ^^^Zreof; U305871 734 Treatment for 
Bgands(mydoro,B„8) that : cau* '^r^lXX^^^^^> USOSS ^ 3 
asthma with VLA-4 -^ctang agents; . u f ^ 5 0 " 6 *°" Wndingpecificity for cell adhesion molecules; 

T^ell epitopes; USOS861151 Sohfcle fusion ^^J^^^MMcM growth factor; US05S43441 Use 
US05851 989 Method of extending the ^ a * m ^^"'™ n ^ 0 ^T„ ^ tt eatment 0 f asthma; WO09863049A1 
of endothelial-leukooyte lArioqiM 'S^SmMi^nSwrTwMama SOLUBLE LFA-1 
VASCULAR ADHESION PROTHN-1 HAVING AMIt« OXIDAS^ L£"£ US05821S32 Receptor on the surface of 
PROTEIN; «0^10MHj^«^a ^^^^^^omains; EP0Q868197A1 ANT1-' 
activated CD4+T-oells: ACT-4; US0S821 ORGAN FAILURE AND ACUTE ORGAN DAMAGE; 
SELECTIN ANTIBODIES FOR PREVENTION OF ^T^E ORGAN ™»* of mumg p ADQE M-mediated 

US0S817515 Human B2 integrin alpha subunit anbbodies, J^° 5 *° 7 '^ M ™; 0 opponent; EP00S28931B1 
or ELAM-1-mediated leukocyte adhe do « udnfl an "n ^ r H ^f4^^ N °X N D2S& US0B77677, Anti- 
HUMANI2ED CHIMERIC ANjn-IC^M-I^O^METHOOS ^ r ^^™^ N g^ S7 V 0 196 Modified 
LAM 1-3 antibody and hybridorna; US ^ 7 ' 6 ' 5 t ?„^ 4 ' J|m76^ Modffied antibody variable domains; 
antibody variable domains and therapeutic usesthereof «^ 7 «~~ polypeptides and hormone variants; 

US05766SS4 Method for Identifying active *mb». ^?^Xlr" ^^05741687 Tuwrnecraste 
US05759855 Methods for ma** '^2.^ ahdtheir binding Uganda 
factor reoeptor-assoclatecr factors; ^SXS^JnSS^ adherence with alpha.4&#2231.; -specific 
in the treatment of asthma; US0573U»/» inmrauuii ui iy ? ZtMtM%AAA Cvtoolasmio modulators of ntegrin 

» Time dependent 

mammal arising form exposure to an antigen; hereinabove dted references 

adheslon.Examp.es Of .tumor specific ^'^^^f^^^^^^^n^^ 
andes well as the in the following '^^^^^I^l^y^Z^es specific for TRP-2 a human 
antigen recognized by ^^^^^^?^^O^I^nS9a Identification of TRP-2 as a 
ITe^a^ US^I^I^ecombinant adenoviral 

2™ ™T™X>d 9 of use" US059O7O78O5/2B/1 999 Transgenic mouse model for prostate . 
^^036^122^2^1997 ^Anti^car Immunotherapeutica US0S63S473 06/03/1997 Inrabltor of ^paUtieB 
^^^^^S7U^7n\naO0 Alternative open reading frame DMA of a normalgene and a novel human 

female unneu&uo^ue ^I*,^,' «hnrilasUSO44O304009/06/1983 Diagnostic test for the deteotlon of a 
inr^unoftempv using ^P**^ 0 *^^ directed to the. 

S^«v^lK^^O593l97509/U/1999 Induction of CTLs speclflo for natural antlgensby 
granuloeytepo ""Y^S^ul OB87730503/02/1 99S DNA enooding biosynthetio binding protein f oroanoer 

antiSn encoded thereinUS0583070S1 1/03/1998 Method for recombinant production of humanptoripotent 
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antibodlesagainst oncogene a ^^4o/v88M308/04/1 998 Isolation and/or preservation of 

disorders associated with an APB ^SSSSSSw 1 997 Methods of enhanoing bona marro«transplantat.on 

for prostata cancer immunotherapyUS05676^U W 4H granulocyte colony-stimulating 

and treating bum wounds comprising admin ^™^"„ ^ to S 0 T lymphooytesin humans using synthetic peptide 

defined by monoclonal antibody 

MBr1 and uses thereofUS06087441 07/1 ,„"j^ nfl qma synthesis in neuronsUS06084085 07/04/2000 
d ft «rLrtionUS0608717107/1 1/2000 Method ^Induc^ Immunostimulatory 

SSsKo^^^ 

retinoblastoma geneproteln ^^^^^^,^^8/2000 Human-human "Vbridom forfleoptesms 
with CLNH6- and CLNH 1 1 -specifio ****^j[^?S]S^22804/1 8/2000 MN-specific antibodies and Iheir use 

WnUe/GRB-7 «^^"^* 2 ^So^,^S I nudTaoM molecule coding for tumorrejeonon en*gen 
lysis by cytolytic T ceMeUS0602792402/2^ 2 O0O iswe^ n 08V 

regfon of monoclonal an«bodvBR96US06019M702/OV20M^ and treatment of primary 

o?mplexwimHUV-A2rnolecules and uses *e^ . 
andmetastatio neoplastic diseases and infectious ,^a« n gapoptosisUS06016B67O1/1S/200O . 

cSmptSsoeo^ 

HER2 extracellular domamUSOSO^TMl/ n/zouu «n w preparations In 

precursors and their use to ^SSS^VwSK^ mmunotherapy using n™'"^ 088 ^ 1 Wrth 
use (nearly cancer *«r tiwU ™^^9ste7M 1/09/1999 Inhibition of fatty acid synthase as a;means 
heat shock b"*^ t0 P*°W^£^MlU9 P^to*n reactive with human 

toreduce adipocyte maasUS059808961 W ^f^^L nU8lojo aD id seqiiencesencoding *0en1*that affect 
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^ul^lIlSSl 999 Antibody conjugates 101/26/1 999 Cancer 

3s==S3=HsSSnW=»»« 

^^on of the developmental 1 ^^^^^t eA 998 Me*od of treating human breast cancer 
ietvlaluoosamlnvltransfrase.gene ^'^^^^h «^oldsUS0576322406/09/1 998 Decay accelerating 



Mediated gene transfer to SYnovtetoefe '"^^^04/21/1 998 Cell analysis method using 
andmucln-like peptides, and uses *^"^3 7 ^ 0 3/31/1998 Cell analysis method ustag 
quantitativefluorescenoe mage ana ^1^337210* / AMibodte8 te human |-branchingbeta-1.6-N- 
^anttativefluorescence Image ^^^.V^gga Mutant BR96 antibodies reactive wrth 
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«ndu9esUS05721 34002/2471 998 P 53 proteins wrth ™^S?SS 24 , 1 998 m vivo tumor, detection 
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™^n^^ 

«ABfleo-»-TAnfl/io/i^Q7 IRP-1 DNA expression inhibits growth of ceJlsexpressmg c-myc or 

Monoclonal anti&omes wn on , a iacdon antioen precursor processed to at least one tumorrejeebon 

nudeio for diagnosing a disorder by determiningexpre^on 

antigen presented by H ^;^" S ^ r ^^g 91430 oi/07/1997 Isolated, MAGE-3 derived peptides which 

ves.de ~ rrt f*45^*"409/ J^l^™^^ derived peptides which complexwlth HLA-A2 molecules 

andoolon cancers with monoo onal antibodies °XAand OX bu as-Le-N^oetylSluoosaminyltransferase 

&£Z2X!ES3^ M6th ° d • 
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anngenuou^f V? . „ r , ier«aBSQ31 1 0725/1 994 Unique proto n marker for bladder 

ramersfor wnthetio peptidesUSOSOl 664405/21/1 991 Urine testing module and method of «*^gurin« ' 
SnUS^003046S3/26/1991 Monoclonal antibody producing hybridoma mtanwnta ff^KD^ 
anngenuo^w^^ ' - ; ^ 1990 MonooIona | antibodies specific for 330 KDbreast 

human breast fibroblast tomocaimgenuwwou' ^^J^JJ" , < . fti< , S q 3 , Q09/2B / 1 990 Monoclonal antibody, process 

antibodiesU50474354305/10/T9S8 f^^*?^™™!?* e^esi 00909701/1 987 Hybrid proteins produced by an 
Identification and preparation of epitopes onantigens and allergens on the basis or 

™^12«™a£^ 0/2000 HLA " A2 . 

RKTBAWT^ttSoFl AiItoEN pStc^TOwJSwQ IN -8ART-1 W00994OT37^fiOT/l^T1999 COMPOSITIONS 
TOR DCTECT^NG ANOSURGICALLYREMOVINQ LYMPHOID TISSUE INVOLVED IN TUMOR . 
SoQ^™oW277^A1 06/08/2000 NOVEL TUMOR ™ MORANT1SEN 
PEPTIDE THEREOFW00001 2701 A1 03/09/2000 NOVEL TUMOR ANTIGEN PROTEIN SART-3 AND 



95 



CA 02368708 2002-01-14 



TUMORANTIGEN PEPTIDE THEREOFJP6301 2963A2O1/20/1 988 CANCER ANTIGENJP621 63686A207/20/1 987 
METHOD FOR ESTABLISHING ANTIBODY-FORMING CELLSTRAINJP6201 271 8A201/21/1 987 LABELED T-CELL 
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TUMOR ANTIGEN PROTEINS, GENES THEREOF, ANDTUMOR ANTIGEN PEPTIDESWO09735008A1 09/25/1 997 
METHODS AND COMPOSITIONS OF CHIMERICPOLYPEPTIDES FOR TUMOR ANTIGEN 
VACCINES JP63047664A202/29/1 988 METHOD FOR MEASURING CANCER ANTIGEN AND 
KITTHEREFORJP622S8464A210/1 9/1 987 QUANTIFICATION OF HUMAN LUNG CANCER 
AOTIGENEP01055684A1 1 1/29/2000 TUMOR ANTIGEN PEPTIDE DERIVATIVESEP01 041 1 46A1 10/04/2000 
^MOR ANTIGEN PROTEIN, GENE THEREOF, ANDUTILIZATION THEREOFWO000521 66 A 209/08/2000 
IMPOSITIONS AND METHODS FOR BREAST CANCERTHERAPY AND DIAGNOSISJP00184880A207/04/2000 
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IMMUNOTHERAPY USING AUTOLOGOUS TUMORCEUS COMBINED WITH ALLOGENEICCYTOKINE-SECRETING 
^L^TOTOS^ BISPECIFIC TRIGGER MOLECULE RECOGNIZINGLYMPHOCYTE ANTIGEN CD2 

AND TUMOR ANTIGENJP63041427A2O2/22/1988 HUMAN CANCER ANTIGENJP61 21 6683A209/26/1 986 B- 
LYMPHOCYTE STRAIN ORIGINATED FROM BLOOMSYNDROME PATIENT HAVING COMMON CANCER 
ANTIGENW0001 1 1044A1 02/1 5/2001 TUMOR ANTIG.ENWO000548O7A1 09/21 /2000 LIGAND-BONDED 
COMP^X^O00O3068OA106/02/20O0 TUMOR ANTIGEN-SPECIFIC ANTIBQDY-GP39 CHIMERICPROTEIN 
CONSTRUCTSJP00000092A201 /07/2000 ANTI-HUMAN BREAST CANCER 

MONOCLONALANTiBODYWOO0000591A1O1/06/2000 HUMAN MONOCLONAL ANTIBODIES AGAINST THE 
TUMORANTIGEN UK1 14 AND LYMPHOCYTE CELLS AND HYBRIDOMAS FOR 
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DIAGNOSIS METHODS OF TUMORANTIGEN OF SMALL ANIMAUP1 1 1 \^S^^2!^^^SSii^ 
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RESPONSE^00911397A104/28/1999 TUMOR ANTIGEN PROTEINS, GENES THEREOF, ANDTUMOR ANTIGEN 
PEPTIDESW009822825A205/28/1998 A WHOLE BLOOD/MITOGEN ASSAY FOR THE EARLYDETECTION OF A 
SU^ECTWITH CANCER AND KITWO 098 2258 2A1 05/28/1 998 HUMAN CANCER REGRESSION ANTIGEN 
PROTEINvS HUMAN CANCER ANTIGEN OF TYROSINASE-RELATEDPROTEIN 1 AND 2 

AND GENES ENCODING SAMEJP09151200A206/10/19.97 PEPTIDE CAPABLE OF INDUCING IMMUNE 
RESPONSETO HUMAN GASTRIC CANCER, THERAPEUTIC AND PREVENTIVE AGENT FOR HUMANGASTRIC 

CANCER CONTAINING THE SAMEWO09704802A1 02/1 3/1 997 ISOLATION AND/OR PRESERVATION OF 

OTNDRmTCELLsl FOR PROSTATE CANCER IMMUNOTHERAPYJP063081 26A21 1/04/1994 DEVICE AND METHOD 
FOR EXAMINING MOLECULARSPECIMEN IN BIOLOGICAL FLUID AND COLLECTING CELL 
SMPONENTJP02172923A207/04/1990 METHOD FOR TREATING CANCERJP01 1 63 130A 206/27/1 989 
VACCINE CONTAINING TUMOR ANTIGEN ANDADJ0VANTJP01O45397A2O2/17/1989 CANCER 
ANTIGENJP61 277635A21 2/08/1 986 DIAGNOSTIC AGENTJP61 234358A21 0/1 8/1 986 ASSAY OF HUMAN LUNG 
CANCER ANTIGENJP56065829A206/03/1981 ANTITUMOR AG ENTJP5 60658 28 A206/03/ 1981 ANTITUMOR 
AGENTEP01072272A101/31/2001 METHOD FOR PRODUCING A SPECIFIC ANTISERUMAGAINST THE 
UNIVERSAL TUMOROUS ANTIGEN AND METHOD FOR DIAGNOSINGMAUGNANT TUMOURS USING SAID 
ANTISERUMEP01 062335 A 1 1 2/27/2000 BREAST CANCER ANTIGEN W000052463A 109/08/2000 METHOD OF 
DIAGNOSING AND MONITORING MAUGNANTBREAST CARCINOMASW000047228A1 08/ 17/2000 METHODS 
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ANDANTIBODIESEP01O21535A2O7/26/2000 HUMAN CANCER ANTIGEN NY ESO-1/CAG-3 AND GENEENCODING 
SAMEWO00026676A105/1 1/2000 CANCER-ASSOCIATED ANTIGENS AND METHODS OFTHEIR 
IDENTIFICATIONW000024778A1 05/04/2000 HLA-A2 AND HLA-DR SPECIFIC PEPTIDE EPITOPESFROM THE 
MELANOMA ANTIGEN TRP2WO0002O460A1 04/13/2000 METHODS FOR PRODUCING HUMAN TUMOR 
ANTIGENSPECIFIC ANTIBODIESJPQ0072693A203/07/2000 MEDICINE TO BE INJECTED INTO 
SPLEENWOO0009691A202/24/2O00 BPC-1: A SECRETED BRAIN SPECIFIC PROTEINEXPRESSED AND SECRETED 
BY PROSTATE AND BLADDER CANCER CELLSW009964590A1 12/1 6/1 999 POLYMORPHIC MARKERS OF 
PROSTATE CARCINOMATUMOR ANTIGEN-1 (PGTA-1 }W009962942A21 2/09/1 999 NOVEL TUMOR ANTIGEN 
USEFUL IN DIAGNOSIS ANDTHERAPY OF PROSTATE AND .COLON CANCERWO0995 1 263 A21 0/1 4/1 999 
METHODS AND MODIFIED CELLS FOB THE TREATMENTOF CANCERWO09949034A1 09/30/1 999 BREAST 
CANCER ANTIGENW009946392A1 09/1 6/1 999 METHODS AND COMPOSITIONS OF CHEMOKINE- 
TUMORANTIGEN FUSION PROTEINS AS CANCER VACCINESJP1 1237381 A208/31/1 999 METHOD FOR FITTING 
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IN HUMAN OR ANIMAL.W009938954A1 08/05/1 999 A UNIVERSAL IMMUNOMODULATORYCYTOKINE- 
EXPRESSING BYSTANDER CELL LINE AND RELATED COMPOSITIONS ANDMETHODS OF MANUFACTURE AND 
USEW009924566A1 05/20/1 999 TUMOR-SPECIFIC ANTIGENS, METHODS FOR THEIRPRODUCTION AND THEIR 
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WOO0033075A106/08/2000t^0DA N D^ for ^ separation ofoomponents from 

BIOLOGICAL MATERIAL; EP01 O06362A1 °"W/K»Q """^^ f ^ of s)nB , 0 c h al npolypeptidas; 
fbiolcBical material; **^*WWmMOM^ ^nSaTION OFBiOLOQICAL TARGFrS; 
WO00029848A1 05/25/2000 SEP ^ARATION. fSsS4M704/25/2000 Humanized antibodies and methods for 
US0S06 649905/23/2000 Selection ^^"f^^f/^'f"'^^. usO604309303/28/2O0OBeleotion 
mtkingtheni; US0605123104/1B/2000 ^^miSSSSm BIOMOLECULES; 
methods; W000004390A201/2J/2000 ^IC^^ METHODSOF USE THEREOF; 

WO0O004389A2O1/27/2000 ARRAYS OF !™I™S^METTODS OF USETHEREOF; US06OO8O231 2/28/1 999 
W000004382A1 01/27/2000 ARRAYS 0 ^^^^^^Sbody fragment fusion proteins In E. ooB; 
Cytoplasmic" expression of ««»^ 

US0599451 1 1 1/30/1 999 AntMgE antlbodSes a^dmrthode screening; 
Calmodulin-based cell separation technique; ^ 88 *^"^ tmmunotoxin 
US059S119911/09/1999^^ 

containing a ^M^SSSS^iSSnSS '£^bSSnLbm for estradiol; materials and meftods; 
proteolytic activation: US059773191 1/02/1 999 ^P~mc S2nrvactoryUS05985341 09/21/1 999 HeJeroeOmenc 
^^225510/05/1999 ^^^^CS ARRAYS FOR PROTEOME 
receptor libraries "^9PhagemWs;JWC£9^ METHODS FOR THE 

ANALYSIS ANDMETHODS AND ^^S^^^^TA^mMmiSMi STRUCTURES FOR ■ 
SIMULTANEO^ 

DRU6DEVEL0PMENT U 8 ^ 8 ^ 20 *;.?^, 1 - ,3302/, 6 /1 999 MuWmerio forma of human rhlnowua 

Multivalent single cKA. ^^^^^^l^^^S> domains; US0585588501/05/1 999 Isolation 

receptorproteln; US05869619O2£9/199S ^h,«low- US08851 9841 2/22/1 998 Method of enhancing 

and production of oatalytioantibodles using ^^^^^^^Itides; US058S1801 1 2/22/1998 

proideration ****** 

Method of preparing polypeptide ™T 05059405461 1/24/1 998 Hybrid DNA prepared 

Immunoglobulin variants; USOS821 ^l^^^^u^ageSoOam/ISgS Transgenic animals expressmg 
Assay methods and reagente for &«235 - <* blnding-molocules; 
artificlelepitope^agged proteins; "^f^^m^eTof ^tibodwenw comprising amplifloatlon of. diverse 
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^0563945506/1 7/1997 ^^ p, ^!^"5Sve bispecificfusion proteins in a rnemmalian ceU; 
fStonorotalna and methods of produo.no w ^°^C£iesM hybrldomastherefor and mothoda of making and 
^f^«70004/08/1997 IL-6 specific monoclonal ^J?™ 6 *' J*™" ™" an ijbodiesprepared ttereby and use; 

Ks1o7^03/1996Re^ 

screening method; US0543201 SOW 1/199? Pap6«iiorar^ g^fteM caiWaukocyte adhesion 

mm* necrosis factor receptor and Fas signaling Pa*^°£""*^ t of ^ mye loid(aukemia.Onooiogy 

63: Radiph J, ^*^j!>£™2^ mlcroarreys f or highly paral..! 

fl*ntingt». 2000Nov; 14(11 A):1 2 *j~^ Jf^ antibo^es in complex solutions.Genome Biol. 2001; 
Eon and jactitation of specificprotehs ^f™™^^^ T. Kdlionleml OP. Saut^ Q.TW 
2(2>:RESEARCH0O04^eoo* ^ Anat Pathol. 2001 Jan; 8(11:14-20.06. 

mtoroarrayst what wiU they bring » m ° ^ n ^!^resoIwad fluorometry for protein • 
Luc LY. Diamandis EP.Preliminary exammation of time Scorilas A, BjarteB A, Ulja H. MoUer C, 

Dlamandis EP.Streptavidin-polyvinytemmeoon^g«Bs^B <6l9):1450-5.98: Schweitzer B. Wiltshire S, 

^ohistochemistry. and >*«««¥mZ£S. PM Ward OCIneugural aroc.e: Immunca^ays 
Lambert J. O'Malley S, Kukanskls K, Zhu ^^^'"^^^ antigen detection.Proe Naff Acad So. US 
S£ mfflno circle DlilA amplification: aversatile P'f^ ™ "™^ p a !L oer £ chowdhury U, Stoll O. Sohomer 0. 
t iW Aug 29; 97(181:101 13-9.99: J"*™ ,^hre*U^ assay for autoimmune 

£.*MHeilck K, Rupp S, Sohn K, Hammerle H.A mioroarray ^^^r^j^^^ |„ diagnostics - from 
SSo^cal^ophSresls. 2000 Jul; NR t Akdas G, Manely S. 

tamunoassays to protein chips.Immunol To ^20OT ^,^iw f WghthroU9 hput tissue 

^(^.Neuroendocrine expression in ^^^^^X . 2000 Apr; 31141:408-14.512: Modrusan Z. 
nToarrays to detect "•tamgeneousprete^ iWj^**, . drt ection of vancomycin redstamvanA and 
Marlowe C. Wheeler D, Pirseyedi M. ^""•C"^^*? 37 (1):45-50.013: Hayward RE.PIasmodlum 
vanB genes InenteroeecciDiagn ^"^^ B«u»MMMh^n^ toeyte9 . Mo i Bloohem Paresitol. 

falciparum phosphoenolpyruvate '^^^ '\^S^ h 3£. liya S, Houghton R, Takita H, R*pasky£ 
2000 Apr 15; 107(21:227-40.91 4: Wang T, "^^-"i^ .•• , 8aua mous cencarolnoma using combination of 
RaedSGJdentifieation of genes *« we "^^?' e ,^0 MKTst?2):1519-28.115: Uau IM. Lalione RL, 
cDNA subtraction and«tooarra V ana^sls.Onco^Bene. 2000 «^^ M 7 (fcfrtMteltton 0 f a human glloma-assocteted 
Seta RS Buznikov A, Gregg JP. Kornblum HI, Nelson SF ^^_ J ™£ r e RaSi 2 boo Mar 1 ; 60151:1353-60.81 6: 
'SfaSor gene. gmnuHn. ^^uren^l^BToferhno pVog 2000 Jan-Feb; 16(11:2-16 317: 
rvu DD, Nam DH.Reeent progress in blomotecuiar M.Higlvtiiroughput nilcroarTaiytawed 

Koi L3, McQuary P. Mohgan \f^^ o ^^^^2m^7S-S0^. 788.118: Mcrozov 
enzyme-linked immunosorbent assay ^^^ques. ^ °^ calSon of mmo , ahdmultioomponent 
\#m uitmnwaTYa .Bectrospray deposition as a method WTm ™;~~ .^aa Ann 1- 71(151:3110-7.619: Perou 
m^ystfl^ 

m, Jeffrey SS, van de Rljn Mjl ReeeCA. S<™ ssDT JJE^J^ lw*» mammary epithefial ceBs" 
Lasnkari D. Shaton D. Brown W. 6 ^ " D :^f aSi6^21 2-7.220: Kapp U, Yeh WC. Patterson B.BIa 
anXeast cencers.Proc Natl Acad MOB A. 1 999 >Aug 3/ 96(1 61.921 jgs» 13 te secreted 

ffSo, Ho A. Hessel A. Tlpswom M.Wlll^A^r^s C ^Itie A-Moyte"* ^ 189 (12):1939-t8.92V. 
by end stimulatee the growth of Hodgkin ^" d «~*fS r w ^ r « ^Proteta mlcroarraysfor gene expression and 
Peking A. Horn M. Bckhoff H. Bussow "-ehrach H. Walter G.Pro Owen TP. Narayanswairt S. 

!mUhodv screeninoAnal Biochem. 1999 May 15; 27011 Mo-» i V^L* 19g9 j^g. 26 (2):336-43.623: Jones 
MS '*>'^» * ™W? C ,mmW r n ^d^°rteS^Op^nem Biol. 1999 Feb; 3(11:71-6 
Sa, Rtzpatriok FA.eencmlcs and the ^T^^^SSSm multianalyte mioroa^ay immunoassay 
724:^el JW, Cercek B. Oodson C, Tsey T, Obre^W RJJto^eiwing, t electrophoresis to 

^•^ging detection.Oin , ^ '^KSK F.lmXoassay and other ligand 

AH puWloatka»s referred to herein are indicative of the level of skill of those in the ert to which the invention 
pertains. 
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suggests a role in tumour angioeenems. 



sugflasts a roie in wiw- — A37-4ftThe 

21 Maaofr Cure Opln Immunol 2001 Apt ;13l»:134^0lmir™w "* ^^j, . wo 01/42308; WO 
ftb-21 (?B)*2t-7 immunotharapv for recurrent ^ ^ TumoU r necrods factor as a 

humid atmosphere W000109388A10^C»/2001 "^™" M ^ 0U6rt pUT ANALYSIS OF MOLECULAR 
HMM0N RESONANCE W00010S236A1W2572001 -^"T^g-nAI 01/1 7/2001 ARRANGEMENT FOR 
SthSaCTION USING SURFACE PLASMON RESONANCE EP0; I 06S5T l SURFACE PLASMON 

fwkooyte-isooiated ftr^jnoglobuUn-hke «oeptor IWrt. { ^ mmo a twap i with.nondeplWnB ant.-od4 

monoclonal antibodies but not od28 , graft rejeotlonl. Transplantation. 2001 •>•«■ 

autoimmune destruction and ^^MX^tf *■ Nakamura M, Yamanwto N. 0X40 
imi n 1V1 656-65. 3: Takahashi Y, Tanai» t, t ^ , ~" , ~ * ' , nn H-floianov Virus Type 1 nfeebon. J Virol. 
SaVon bv AP34/0X40 Ligand Enhances %f ?, H ^S IW^J. *** H ' 
!ooTam%5(K48-67. 4: Mateushinw T, Nakashlma ^ 0s " ma K ' A * \ Z*TrwA*<* of apoptosis of 
Sntbe T Mu4 K. Receptor - M*JI STT^t^^SS^a^A' Hunger L, MartrtoMM. 
arythrold progenitor cells. Blood. 2001 Jul ™^%Z*M~Z»» mutant virus selected in vivo. Nat Med. 
Oxenlue A. Hengartner H. Zinkemagel RM M ?^^1?J M oSstofori G. N-CAM modulates tumour-oej 
M01 Jul-7(7J:795-800. 6: Cavallaro U, Ntedermeyer J, ^^^-7^.3,7,^50.7. 7: Braod L, Phi A, 

XslXm^ 

Lozzi L, Lelll B, Battestln P. Spreafico A-J^™™ *j avnthetio phage library. J Neurochem. 2001 

W a single chain Fv »*£»»2^E£ Bonder JAJChazaell. MB, Saleh MN, Carey a 
Jul;78t1):24-31 . 8: Robert F, Ezektel MP' Spencer » ^ pWerma | growth factor receptor anybody 
UBugBo AF,. Wheeler RH. Cooper MR. W ™^^' *X^!^ a( , vanca d head and neck oanoer. J Qm Oncol, 
ceturfmab in oombinatfonwith «ffl'^ h t B^S^ Klagsbrun M. N-ar^nlne , tfbasl « 'converge 

WWSKSSSL yputtlsher] V* ^ a l^^Z^^^Z tXofins receptor . 0 anst 
Acharya KR. Tzartos SJ. Crystal smiotora ^^^S^SSSSStn. y publisher] 1 1: TorlmuraT. Ueno T. 
myaXnogenio antibodies. Eur J Kochem . : 2001 Jul .2 68t«>-36W> £ £ Avraham R, Sata M. Autocrine 
Z M, Harada R. Nakamura T ^^^^^^^t^f^ through activation ofbetal 
motility factor enhances ^J^SCrI** MS. Bums GF, Fisher DE A CD44 Survfi/al 
tntegrins. Hepatology. 20O1 Jul;34( 11:6*7 1. 12. ( ^2h*^ Wlto 3-Klnase/Akt in Colon Carctaoma Cells. 
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Bohlen P. Sohlaepp, ^ 

Ovation and accumulation of «^7^^^o e ^S li-8 seoration and flrowth-arrect In .375 
T, Mannel DN. Baoombhiant, aojuMa light : (hveni IgMMm^ Kuo MU C hen CA. Chang WF. 

factor. Gynecol Oncol. 2001 Jul;82|1 >:49-56. 17: ^J^jJX, mesethellai caU migration and 
S, Arakaid N, Oalkuhara Y. Laurent pJ-^^f^^rio^ 111 0^67(21:286-68. 18: Wu HC,Yeh 
proliferation by autocrine and paracrine ^^^^SSSbm Antibodies end Wentiflcatlcn of Neutrdlzing 
CT, Huang YL. Tarn U. Lung CC. ""^^^^ ^ A ppl Environ Microbiol. 2001 Jul;67t7):3201-7. 
Epi'tope Mimics on the Clostridium «^ , M * gJuSk N. oJun N-terminal kinase activation is 

Jimenez a Volpert OV Remer F. Chang U W^^™™„~ 0noog(mB . 2 001 Juh 7;20(2e):3443-8. 20: 
wqulred for the inhibition of $t£?£ MdTsterry W, Abken H. Teells engrafted with a 

2O01 May;50(3>:125-33. 2* SM M. *H^mK «*» cytoskeleton. J Immunol. 2001 Jul 
shedding of cd44 from adherent celts ia linked to the ™ .A Y amaaata T. Occurrence of ollgoslaHo 

lS«m:iaM1. 24: Nadanaka S. Sato C Ktoma K. ^^J^Sn. J Biol Cham. 2001 Jun 10 
acids on Integrin alpha5 suburtt anc I ft* ££STKft*« EJ, Fisher RJ. Wang" LM, Vanda 
[epub ahead of printl y ptiblleherl /acattBr faotor (H SF/SF1 display 

Wouda OF. Neutralizing monoclonal antfco^ toh speto^gro 98 < 13 ):7443-S. 26: KirsChfink M. 
antitumor activity In animal models. Fro« , Nati hAcad Scl 1 18 A^OWJun £ ^ , ^ pR ^ 

Targeting foment tta ^^S^S^S^ ,n ^'^^ 

Myg and A, Aarli JA. Gllhus Ne. f"*™*™™"* STh„ j» e' Eoldermolvsis buUosa acqulslta treated with 
Scand. 2001 Mar;171 (3>:379-84. 28: Haufs f -^^^^^1(1)^2. No abstract available, 
basflixlmab. an htarieuWn^rao^-ntt^^ invasiveness of 

29: Blenrieder V, Handler SF. Buhtend C, jtoeok W, *J£*£S«3lh« urokinase plasminogen activator system, 
pencreatio oanoer cells ia mediated by matrix i ««etancpro tanase i ano Anderaon D, Reff M. 

l„t J Cancer. 2001 Jul 1 5fi3t2U2^ ^ J^^^^' ^^ e: of antibodies with altered 

Expression of GnTIII in a ^^^^^^^KS^FCflSnwStol. Biotechnol Koeng. 2001 Aug. 
glycoforms leads to an increase in > ADCC ttrough Jdg » '° r Samonlgg H, Heusmeninger H, Kubiste E, 

lo : 74(4):288-94. 31 : Birner P, Ob^uberG. Stan. ««*^rt^ f^tha united states food and drug , 
Kwasny W, Kandioler-Eckersberger D, Gnent M, J ^ in canoe r. Clin Cenoer Reel 

^^W^^jgTSZg ^tS^SSmSTy* G. Rubin SC. Kelser LR, 

2001 Jun;7(6>:1 669-75. 32: Woo BY. Chu «• f,hm Mtients with early-etage non-smell cell lung cancer 

June CH. Regulatory CD4( *)^ + '^^ 5 ^gSw 33:Sr. P. Jopsten LA. .ton Broader 
and late-stage ovarian cancer. Cancer Res. £001 Jun ^T^C^^tt with a fulW human anti-tumour necrosle 
• AA, van Da Putte LB, van Rial PL, van Dan ^^ n ^^o^rl^ WnTa^ TO***- in patients 
facior alpha monoclonal antibody on the [^^^StSST^i : Nfcnoteon JK. Browning SW. Hengel RL, 
whh rheumatoid ™™%ZJ£ CCR»2 CXCR4 express*n on memory ahd naive Tcella in HIV-1 
Lew E, Gallagher LE, Rlmlend D. McDougal JS. ^"^^T^Slmmune Defic Syndr. 2001 Jun 1;27(2»:105- 
Infection and response to highly •f^^^^L.^^ ""duoes colonic 

16. 35: Kermorgent S, Aparioio T, Desdrier V, Lewin wu, ueny i -""P » for Pl3 Wn ase end PKC 

AmpHRcadon - ^ "S^S^WSTTSw^^ Neyalalnen MT, Nurmi MJ, Laato MK. 

Hybridization Study. Mod Pathol. 2001 J""^^;" 0 " r«=a isoforms and FGF receptors in human pramallgnant 

superantigens. J Biol Cham. 2001 Jun 41 Kuan g^T^ Jw8WiB»^ Kuna SK. Su RC Shannon J. 
moleeuler target in canoer therapy. ^Z^^^^^^t Ve^zo mouse natural killer aotivadon 
Millar RG. Characterization of torn Ooldateln I. Shoham J. Differential 
Z^ESLSZ g^&^^'&t^^ (MAW CH11. HybHdome. 
2001 Apr;20(21:7S-84. 

With respect to miking muWfunctlonBl ligends.see else USP 5.731,168 and 5,821.333. 
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. tmf and TNFR variants, and funeaonal fraomantt thewpf.1 For, ^^g^wlSl, 

Many other TNFR vanants and TNF analogs cytokine Rafaranca: A Compendium 

f^Wne Mrtoou^ Biology : A Practical Approach "gna Network and Immune Funcdone : 

Ktook^CywSinnd Their Rooeptors by Nteos ^g^rJ^Sf^derson CEdHor); Ho^okW fthiing 
w £5™«Thaa»- Novel Cytokine InWMtors.by Gerry A. WW* '•Tr'' cytoWnos-and Cytokine Receptors 

ritlotTvariadons in ohemokin. receptors. ^^.^^X^^^S ' 
KT Naisnrfth JH.TNF alpha and the TNF receptor ^^/^un, re oeptor polymorphisms in 

r lilTJlLfefAmilv of cytokines. Annu Rev Immunol. y^'^r**" 1007.20*: 208-1 6; Discussion 216-9; 1.IWO 

01/49321) TNF INHIBITORS ^FOB £HE JW™Sg WFLAMMATIONS.IWO 01/40464) 1NTERLEUKIN-1- 
DIS0RDERS2.(WO 01/46261) METHOD PROMOTION OR INHIBITION OF AN610SENESIS 

RECEPTOR ASSOCIATED KINASE-3 (IRAK3) *^ D _ l^^pLCUWN^^CEPTOR ASSOCIATED KINASE-3 (IRAK3) 

ANTAGONISTIC ANTI-AVB3 INTE6RIN ^^^I^o^IandsI^ 98/31809) HUMAN CC 
^S»N^fS^UPPRESSIVE FACTOIISmWO 9 8 * 4 *^ G ^^ SYSTEM. . 

E^Kc^o'rK^ 
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BjrP ona (WO 97/24373) MONOCLONAL ANTIBODY 
RECEPTOR?, CHEMOKINE ^^*SSSfS3SStSo fejtlttft DESIGN OF HORMONE-UKE 
ANTAGONISTS TO HAEMOPOIETIC : 6R0WTH -"Jgg^ScTI^. MSbSw Human sulfonylurea receptor 
ANTIBODIES WtTH AGONISTIC AND ^^^jg^oS*. peptide*, nucleic acid encoding same methods 
6,221,660 DNA encoding s N° RF2 ?. rooep ^' 6 ,^„^'^ ^tanonisfe and uses.thereof 6,210,904 
for ustogsame6,214,344 Hepateeyte growth h^^f^™ and U8es th er eof 6,204,01 7 

Anticoagulant ^f^JK^^t^S- receptors and assays using 
Polynucleotide encoding a **>^ a ™^fcXCm antibodies, nucleic aolde.and methods of use 
them6,184.358 IP-10/Mig recepto J«J^5^'5^^donal antibody antagonists to IL-3.6.177.077 TNT 
therefore.177,079 Antagonists of 2^£o^ 6 1 7* 81 6 Human Sulfonylurea reoepter6,1 68,783 
iretibitors for the ^^^^^^^JL^-^m ligands6,1 65,466 Antagonists of brterleukin- 
Antegonists of tnterleukin-1 56,1 66^86 ^ Amlbod)es to „omolog6,1 36.957 Antibodies which 
186.162.431 SerineAhreorone proteir <*"^W£kI eceotor6.1 24.101 Recombinant thrombin receptor and 
bind granulocyteWo^sne^ 6( i03.874 Human KDEL ^copter 

related phanrn*»ut.cals6,1 1 1 ,075 j*gfr2™JL^ p -to0l dancer containing IL-6 antagonlst56,OS4.075 
6 096,873 Qamma+eregulln 6.086,874 Antitumor «Benten »^ 033*93 Q-protein coupled receptors 

& and antagonist antibodies to *ech^ 

associated with immune reapowKi6.054.292 T-ceV r«»l*" e D tor6,033,869 Polynucleotide enooding a novel human 
agonists and antagonists, sndnuoleic ac "^^^drt tooatong activated thrcmbinroceptora 6.017.763 
cytoWne/steroid receptor 6.024.936 ^^^^^^^Sonists of interleukln-1 56,01 3,479 Human 
<3-bate^amma regulated Phesphatidyl.no^ol-3 y*gEE^ nood & B human G-proteln coupled 
Emr1-Uke Q protein coupled receptor 5;^ 09 ' P^^~, L . 10) 5j985 , S 83 aoning and expression of 
receptor5.985,828 ££pte sfor immunoglobulin. E receptor-IIJce prot1n5.976.852 

flonadotropin-releaslng h ™ m0M /'°X^sf WP Jambda.5,976^16 Koassay using AUC-7. a novel sedne 
K.kappa7.mu.-Bke protein tyroane ^S^S^d^oT^entifyMg compounds that modulate body weighting the OB 
threonine kinase receptor ^-f^ M ?*?* Se £Somne protein kinaseS.955,303 Human chemoWne 
receptor 6.965.709 &£fiStt't££L ^^Sgeaterone receptor complex p23-HkeproteIn5 945.308 
receptorJlke protein 5,952,175 D^en^gah^anprog . kappa j.mu.-Uke protein. tyrosine 

Human oxidized LDL '^^^I^^^^Zs^ksS Methods of inducing T ceU 
phosphatase. PTP .lambda ^^XT^S^ antagonists 6,892,014 DNA onoodlng a 
unresponsiveness to. donor ttowororgan ^^g^^^g a nW e| human 6-protein coupled . 
protease-activated receptor 35,894 .720 Isolated °™ ^""""f 8g . B38 s fIne threonine kinase receptor, alk- 
receptorS.891,674 Insulin '^ a ^^^^t/^Zlr^^ arteritis therapy ccntelning «L- 
75.888.611 CorticoWopm-retea^^ 

6 antagonistas effective component 5,886,1 w ra ""^™ u f . raeaD t or 5.674,273 S-beta-gamma regulated 

reoepter, Its agonisteand antagonists, endnote adds amodng J^g^f i8 *f^ 0 ^ affinity 

phosphatidylinosltoW ^^ s *2^lffJS polynucleotideS.869,609 O protein 

immunoglobulin E receptor-like protein f**^ 3 Wnase5.869.049 Methods 

coupled ghitamate ^^■ S69 - Z J % ^^^^ 3 ft^ S Bt s 5.863,796 Antibodies which 

of inducing T cell unresponsiveness o ^W^J^BB Human slgma receptor 5,859.201 6- 

speoifloany bind mammalian receptors Art**, 8 P»«* io *» reaotiv8 wMh thfombln 

bWgamma plated ^ Q.beta. 

receptor and ftsoomponemj 5.856J33 e bete gamma regu k making and usee . 

gamma regulated phosphatide r.osrtol-3 ' ^y n So8ame5.837,499 DNA encoding C5A receptor 

ftereof5,«40358 ^^^ 0 ^ W !^^^^ZZ Z i ^srfng satee5,834.240 DNA encoding a 

25,81 1,246. Antibodies that spedflcalh/ bind A^'J"* novel sennernre of interleukin-1 55.789.565 

receptor antagonists having ^^^^^^^^^^T^M^O HL-1 0)5,763,575 

Serine threonine kinase receptor. M- 1 *'™ 9 '^^™ 994Recombinant thrombin receptor and related 
Agonist and antegoniat peptWes of the C1^^ 

super-activating ^P^and v a^ RacoUlnant thrombin receptor and 

C140receptar 5.707.652 Receptors for fibroblast f^^^ o ^' 8 ^' 9 V He0at00Vt0 growth factor receptor 
related Phsm.ao.utioal^ 

antagonist antibodies anduses ^^,8B3,BMMiiMasro io»w^ ororaan araft with anti«D40 ligand 

metabolismS.683,693 Method for Inducing T 0 f it un ^^^2^^S^4^9 Hm^ calcitonin receptor 
antibody or soluble PD405.674.981 Human ^toolr^e« iggngW »W» S re eeptowntagonIet 
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b^terferon5^1^5 ^^racTOrrec^ imerlJuiUn-l receptor antagonist andanti-tumor necroas factor 
therein, (see also 9744) wiuua « <a NQ JHE POLYNUCLEOTIDE ENCODING SAID 

!SSl^^fTOE?i4iS^^DiNSaN0MA 31 .WO 01/30M01 UMLR POLYPEPTIDE 

2^!S^Er5KU^6WO 01/24797) INTEGRIN RECEPTOR ANTAGONISTS 37.{W0 00/68250) 7TM 
2^StSJl?ipj II fwi^l/16121) I HETEROCYCLIC COMPOUNDS AND METHODS OFUSE THEREOF 
«^T?T, A^aSaoGEN ARGENTS 4oVo 01/1 2671) HUMAN TUMOR NECROSIS FACTOR 

f 16 ^AGONISTS 42.<W0 OV10889) RAT-G*ROTE.N XOUPLED 
RAPTOR BRS3 43 WO 01/1O423 USE OF 5-HT3 RECEPTOR ANTAGONISTS FOR THETflEATMENT OF 
S^a^ahoms ^QF THE RESPIRATORY TRACT 44.1W0 01 /07028) THE USE OF RETINOID RECEPTOR 

^IN TOE^IfcATMENT °0F PROSTATE CARCINOMA 45.<WO 01/05834) HUMAN TUMOR NECROSIS 
tSSSSSSSmiSSSS^i iJHtm 01/05783) BRADYKININ B1 ^^"S^SSSSm 
O1/041391P0LYNUCLE0TIDE AND POLYPEPTIDE SEQUENCES OF HUMAN AXOR29 RECEPTOR AND METHODS 
OF ScSwGFOR AGON^TO AND ANTAGONISTS OF THE INTERACTION BETWEEN HUI^NAXOR29 
RKE^RAND ITS UGANDS 48.(WO 01/03720) PROMOTION OR INHIBITIONOF ANGIOGENESIS AND - 
^^ASCULAREATONBY TUMOR NECROSIS FACTOR UGAND/RECEPTOR H0M0L0GS 49.(W0 0V01S22) 
Uffi^F SUBCTA^l^ A^AGONISTS IN THE TREATMENT OF THE ADENOCARCINOMAS 60.JWO 01/00659) . 
r^,DaIoLONE : MPTOONHNCra AS THROMBIN RECEPTOR ANTAGONISTS 51 .{WO 01/00657) NOVEL 
SSSS P^DSM^^Ai WTOMBW RECEPTOR ANTAGONISTS 52.(WO 01/00656) NOVE^DAZOLE 
^MMlMCT^ AS THROMBIN RECEPTOR ANTAGONISTS 53.(W0 01/00576) INDOLE AND INDAZOLE 
^^^%^uS^^l^<toti\S-TS 54.(WO 01/00198) COMPOSITIONS I AND METHODS 
OFT^^NG^^USING COMPOSITIONS COMPRISING AN INHIBITOR OF ENDOTHEUN RECEPTOR 
ACTIVITY 5^5 (WO 00/78317) INTEGRIN RECEPTOR ANTAGONISTS 66.CWO 00/771 95) NUCLEIC AO© 

Coding novel egf-uke growth factors s 7 .iwo oo/7esoa methods andtompositions for 

TREAtIn^RAYNAUD'S PHENOMENON AND SCLERODERMA 58.IW0 00/74719) METHOD Of ^TREATING 
CARCINOMA-USING ANTIBODY THERAPY AND AMELIORATING SIDE EFFECTS ASSOCIATED Wm SUCH 
TOER^^-WO 00/73321) HUMAN TUMOR NECROSIS FACTOR RECEPTOR TR10 60.(WO 00/72801) ALPHA 
™NTlofflN RECEPTOR ANTAGONISTS 61.<WO00/71150> TUMOR ^^^^^^J^T 
00/69831) SPIROIMIDAZOLIDINE DERIVATIVES, THEIR PREPARATION, THEIR USE AND PHARMACEUTICAL 
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ANTAGONISTS 66.(WC 1 00/68250 7TM ^^KmS 00/67034) METHODS OF USE OF THE 

72.(WO 00/66522) QLUCOCOHJOOID RKEPTORI ^^^^^^'rkepVoRS 75.IWO 00/62790) 
CONTAINING RECEPTOR 5 74 L.™^OF MEDICAL D^Rl^S 76.1W0 00/59532) 

SOLUBLE TUMOR J*^*S?f^5j^J^L^SnS?T JS^^AIWIOG^ESIS AN^^^OUR GROWTH 77.{WO 
THE USE OF DOMAINS Ol^J^^^^J^^i^jamQ 00/86405) HUMAN TUMOR NECROSIS 
00/56862) HUMAN TUMORJ^CROSIS FACTOR ^^^^^sc^os^treatmENT WITH A 
FACTOR RECEPTOR4.1K|2 7S ^^ll^X^^^^^o 00/53596) IMIDAZOLE 
COMBINATION OF MLUZOLE AND^ AN AMPA R^7°" ^e^heVeROCYCUC RING<MNTAINING TWO 
COMPOUNDS SUBSTITUTED ^ * WJ^S™ 5SSS^MM^WOO0W2O28) TUMOR NECROSIS 
NITROGEN ATOMS 81 .{WO 00/53«5) COMPOUND ANCH ^^^^^^^o^pj^ USEFUL 
FACTOR RECEPTORS ^S^S^WOUmSSSS^Smi NECROSIS FACTOR 

AS ALPHA 4 BETA ■ ^^^SfS«S^<W491TO MURINE 11cby RECEPTOR 

91 .(WO 00/46197) INDOLE D«W«KS5^Tffi)!^mKMSiMW ODW3031) TUMOR NECROSIS 
SSiS^SmnLNND OVO0666) NOVEL INDAZOLE PEPTIDOMIMETICS AS THROMBIN RECEPTOR 

JStmSSSS £ wo mSSt Indole and indazole M^fto'ds /^ totomkn receptor 

ANTAGONISTS 54 WO O1/00198) COMPOSITIONS AND METHODS OF TREATING CANCJER USING 

SEEKS 

^^S^od^S PHENOMENONAND 

^Ia™ G 0F REFRACTORY HUMAN 

EriDER^^OWrH FACTOR RECH?TOR ANTAGONISTS 66.<W0 00/68250) 7TM RECEPTOR 
TmTo^^^ S^X^M^B APJ 68.W0 00/67793) DEATH DOMAIN CONTAINING 
^^^^Wn^VmmMOP^ OF THE TACI/TACI-L INTERACTION 70.(W0 00/67024) 
^S?REA^I^ W^^DO^EUN RECEPTOR ANTAGONISTS 71. (WO 00/66632) AGONISTS OR 
HHSaSStSfM HA^OPOIETIC GROWTH FACTORS 72.(WO 00/66522) GLUCOCORTICOID RECEPTOR 
MC-DU^AToS 73 (WO 00/66156 DEATH DOM/UN CONTAINING RECEPTOR 5 74.(WO O0/64465| I DEATH 
52S2 aim roOTA?N NG RECEPTORS 75.1WO 00/62790) SOLUBLE TUMOR NECROSIS FACTOR RECEPTOR 
KSE^SeKiWO 00/59532) THE USE OF. DOMAINS OF TYPE IV COLLAGEN T 
SSwK I TUMOUR GROWTH 77.IW0 00/56862) HUMAN TUMOR NECROSIS FACTOR 
5ES™SK! "(WO M^^^NTVMOnm:^ FACTOR RECEPTOR-UKE 2 79UW0 0W64772) 
^frj^ISS i ItcqaT «ri miosis TREATMENT WITH A COMBINATION OF RILUZOLE AND AN AMPA 
SSKSEs an^sSt^oIwO^o™^ TMlbAZOLE^<^POUI?DS SUBSTITUTED WITH A SIX OR SEVEN 

^^So^^2^0hSo^A^ RECEPTORS BSaflr; and 6&b fl r; 834W0 00«1974> 
lu^ui^MOAKnCAflD DERIVATIVES USEFUL AS ALPHA 4 BETA 7 - RECEPTOR ANTAGONISTS S4.(W0 
HUMAN ^TOMORNBCTOsVs FACTOR RECEPTOR-UKE PROTEINS TM1, TR11SV1. AND TR11SV2 
« / ^«n/xai7ffl MURINE llobv RECEPTOR 86.IWO 00/48603) OIBENZO-AZEWNE DERIVATIVES AS &agr;V 
Srafi^UOEFTOR ^AGONISTS 87^0 00/48597) SYSTEMIC USE OF 5-HT 3 RECEPTOR ANTAGONISTS 
a£S? RHEUMATIC INFLAMMATORY PROCESSES 88,(WO 00/46581) USE OF 5-HT3 RECEPTOR 
aSt^onistI sa mo 00^43) SCrSg ASSAY FOR ANTAGONISTS OF FGFR-MED1ATED MALIGNANT 
^L^l^^A^NAUD^MBUmKnoti SO.(WO 00/46215) BENZAZEWNE DERIVATIVES AS ALPHA- 
^^m^^OH^A^^^U^O 00146^97) INDOLE DERIVATIVES AND THEIR USE AS MCP-1 
reC^S iSnbS Il(WOW447Ul COMPOSITIONS FOR TREATING INFLAMMATORY RESPONSE 
M (WO^/4^ ENDOMETRIOSIS 94.(WO 
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Sirs jse^swsS^^ 

TOE USE THEREOF 146.IW0 ?2SSSmN01jKK INTERLEUKW-S RECEPTOR jWRMMOTB 

99/42464) SUBSTITUTED •M'^Soi^NE MMV ATIVBS AS INTERLEUKIN-8 RECEPTOR ANTAGONISTS 
143 WO 99/42463) SUBSTITUTED °A>W°XW*!| SiWB AS INTERLEUKIN-8 RECEPTOR ANTAGONISTS 

Iwn A METHOD OF FINDING AGONIST A" 0 S„ ^ uHiRnpppnDE Y RECEPTOR ANTAGONISTS 154.IWO 
^c\l^™DINE AND ^^^^^^SSSwS^TmD SCLEROSIS 158.IWO 

WWWI INTEGRIN RECEPTOR AWAGONKTS ^^^9,30708) INTEGRIN RECEPTOR 

Tsimo 99/307131 INTEGRIN RBCEPTOfl ^A^^jS^uN RECEPTOR FUNCTIONAL AND USE 
ANTAGONISTS 161.CWO 99/29729) ANTAeO^^^^^AeoNlST FOR PREVENTING 
THEREOF 1 62.IWO 99/27962) USE OF A .WRINOGEN L^8W2 6946) 1.3,4-THlADlAZOLES AND 1.3.4- 
oSlNATED INTRAVASCULAR a ^^^\«^^^) , THR0MBIN BECOTOR ^GON.STS 
0XAD1AZ0LES AS &aflr; v ANTAGONIST^ w.vw 166. (W0 8804471) OPUWB. 
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TACHYKININ RECEPTOR ANTAGONIST f^L™, Si nrw^YLMORPHOUNE 182.{W0 99/01 127) 

I .uVoiS PHENYL-4-(3-5 I^0-1K4H-1 ,2 A-TWAMUM .^^^-S AND ANTAGONISTS OF C5a RECEPTORS . 

mI^^UMAN Q^ROTEIN COUPLED RECEPTOR LII^S^^wn INHIBITOR PRODRUGS 

assess: 

DOMWN CONTAINING M^^Si^^TOmlKSowUTOBY P»™N 2S0JW0 S7/SOS91 > 
ISSStWJBSNZAMIOSS USEE^FOSTHETI^TMENTOf^^ TREATMENT 

SSmnS >«ethyiw«s«i»i^ 

sss^^-^SHsrEiMi^ 

AWTAQOlisTS TO ***^2S5?If!EM^«vS!sUWnTWffi^iTfH^EJOWIWZOL-2-YLjn •*'2J'J?^^J™ 
ANTAGONISTS 270.IWO S7/276M NOVELS "^JJS ™ ,i»0 S7/21732I DESIGN Of HORMONE*!™ 

ssas^^Ssas™ 2«-«*> 

^SoWRKHSJSSBAIW^-WHI^M ^SWKffi l» ^N. I^^™^ 

VASCUtAS "WOAT10N SOUTHON ^ ™™™S'SSl0„ MOTEm0ES*NO OSES THEREOF 
SaSMA»BESTENOSS^WS772O0^^ USOTLFOTW 

^j^JS^JIS^SSSf^^'^ COMPOUNOSANO 



123 



CA 02368708 2002-01-14 



doman.of h^ 8 "^ 1 ^^ ^ .urinic/apyrimidlnlc endomicleases EP1 08799S I FASi ^'V^ 4 ^ e ibonuc i aa se U 

^uSrf ^tfbodv Inducing apoptosfe HU0003513 MONOCLONAL Ami anti-proliferation 
d ° ma ' n -1„X *fu^ Deoxyribonuclease II 

E5™£K SffSSSSSSA ^^^sSTS&^SSSSSk and 

^M10017tl»lona. -M^^Kfflg ^Srs^^ATSReANlSMS CZ20000907 
rwi^SlZATION OF VIRAL IAP ASSOCIAT^ FACTOR (VIAFllNMV (EDUCING APOPTOSIS 

M^^Sbody inducing apoptosia HU000S513 "°XusM07452 Sody of the antl-proliferatlon 
EM0^16 iSSfbr the detection of DMA SSSSftwSa«B FAMILYUSei 90661 Methods^ 
EP108*Jio to W001 23568 NOVEL MEMBERS O F FAS pppnDES AND ANTIBODIES 

ro7MODULATING APOPTOSIS WC0113S61 > Aro *"*^„"^ep*te ^0118042 APOPTOSIS PROTEINS 
motitosandcDNAS US6172211 Nuclei. ><£*«*°«N pol^olw ANO^METHODS OF USE WO01 16170 NOVEL 
W^"*^180 00*0 UGANO ^^^^^^^Su^TtON^t^^^METrtOTO OF °^'*^ , ? t A ^P AND 

^nodon^antibody Inducing apoptosia ^f^^^^oJ^Z^ho^ of the and-proliferation 
mOMMie Method for the detection of DM ^^I^the IAP OWE FAMILY US61 90661 McAhodeand 

Monoolenal antibody inducing apoptt^ HU0003513 MONOC ^ Antibody of th« .arrtl-P 

S>1094316 Method for the detection of DNA "P" 0 ™™ %1 '1 H b lAPGENE FAMILY US61 90661 Methods and 
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Monoclonal antibody Inducing apoptosis ""9^.?^ ™°J; il8 066207462 Antibody of the anti-prdiferation 
EM(»«ie Mathod for the detection of DNA ' e P^^"fLr*«p QENE FA MlLY US61 90661 Methods and 

CAW) PROTEINS INVOLVED IN ^ °EATH REQUt ATON ^01 ENCODING NUCLEIC ACIDS. AND 

TREATMENT BY BINDING P75/AIRM1 W001442B^-G^LY^ theif therapeubo 

imnrMODSOFUSE USB242569 Regulators of apop^sEPlTWio»« VARIANT 
u^W00136894 MoH GENE REGULATORY ELEMENTS ^° 0 SSo 13 4798 CLONING AND 
^2001001712 Monoclonal antibodies WSE^RAL ORGANISMS CZ20000907 

CHAfWCTERIZATION OF VIRAL IAP AfSOC^ FACTO^^ INDUCING APOPTOSIS 

W001 16180 CD4p UGAND AND COAO AGONIST ■ ^^^rt^os METHODS OF DIAGNOSIS AND 
CARD PROTEINS INVOLVED IN CEU- °EA™ REGUU TiON ^ftwiDBB, ENCODING NUCLEIC ACIDS AND 
StMENT BY BINDING P7S/A1RM1 W001 44282 Antibodies to erbB2 and their therapeutic 
MfWODSOFUSE US6242569 Reaul«ors of apopto^ EP1108103 w VARIANT 
SfS Mcl-1 GENE REGULATORY ELEMENTS AND * ^J^So^SB CLONING AND 
U^G0^00171 2 Monoclonal f^^^r^S^^ W SEVERAL ORGANISMS C220000907 
CHARACTERIZATION OF VIRAL '^^So^bSnoSaL ANTIBODY INDUCING APOPTOSIS 
Monoclonal antibody lnducng apoptosis ^OO030^mu« ^ 2 ^tooto of thb anti+rohferation 

EP1094316 Method for the detection of DMA "^^^ he VgENE FAMILY US6190661 Methods art 
Hnmain of human Bd-2 W001 23B68 NOVEL MEMBERS W J™ ^"--g = AS pEpTIOES AND ANTIBODIES 
^Wowto the use of apurinlo/apyrlmidinio ^^^p^f^oiES USB1S40S4 Deoxyribonuclease II 
Sr^DULATOG APOPTOSIS W001 19861 APO-2 l«C^0R ANTIBOD«re "JJJJJ p OPTO siS PROTEINS 
p?o^san^DNAS A ul6172211 ^^T^jlS^^^^^ WOOI 16170 NOVEL 
WO01 16180 CD40 UGAND AND CD40 AGONIST ^MrosmONS ANU op D1AGN0S|S AND 

CARD PROTEINS INVOLVED IN CELL ^DEATH ^UTWN W00T4^« ENCODING NUCLEIC ACIDS AND 
TREATMENT BY BINDING ^AIRM1 WO01442J2^^UWTO ^ ^ ^ therapeutic 

METHODS OF USE US6242B69 gators of ^ ND °| VrO?APOPTOTIC Md-1 VARIANT 
us*Two0136594 Mcl-1 GENE REGULATORY ELEMENTS AND A TOO Ahu ?98 c^NING AND 

Uslo01001712 Monoclcnal «tfto«fies havbifl |N SEVERAL ORGANISMS CZ200P0907 
CHARACTERIZATION OF VIRAL IAP ASSOC ™ ^A^R (VJAR 'N ^ INDUCING APOPTOSIS 

Monoclonal antibody inducing apoptosw M<^S\3 *Mm^^ *^ anti-proliferation 
EP 1094316 Method for the detecflon of WA reP^| 'fJgSfSSm FAMILY US6190661 Methods and 
domain of human Bd-2 W001 23568 NOVEL ^EMBERS W WE FAS pEpTOES AN D ANTIBODIES 
. compositions for the use of apurinlc^apyrimtdmlo ^^^l^^^oes US81 84034 Deoxyribonuclease II 
WMODUtATING APOPTOSIS W001 19861 AP0-2J^^°^^ U ^ 011804 2 APOPTOSIS ;PROTEINS 
p7o«^andoDNAS US6172211 *^ A ^^^^^DmmODSOF.\iSB W001 16170 NOVEL 
W001 16180 CD40 UGAND AND CD40 AGONgT ,ff M™ 8 ^!^^ METH0 DS OF DIAGNOSIS AND 
CARD PROTEINS INVOLVED HM | ^^-"^^^vVE^^rScODING NUCLEIC ACIDS AND 
TREATMENT BY BINDING P76/AIRM1 WOOI f epVi 081 83 Antibodies to erbB2 and their therapeutic 

METHODS OF USE US6242569 B'B" 18 ^^ ifSES^q O A PRI O^APOFTOTIC Mel-1 VARIANT : 
usw W00136594 Mol-1 GENE REGULATORY EI^ENTS AND A PRO «jra^ CLONING AND 

US2OO1O01712 Monoclonal «^^^^S^^ W^WERAL ORGANISMS. CZ20O0O907 
CHARACTERIZATION OF VIRAL 'AP A^OCIATED 1 FACTOR WIAF) „ Y |NDUC|Ne APOPTOSHS 

Monoclonal antibody inducing apoptosis HU0 ^"™°™ns , US6207452 Antibody of the anti-proliferatoon 
EP1094316 Method for the detection of DNA r «^^f "'"^^p QENE FAMILY- US6190661 Methods and 
domain of human Bcl-2 WO01 23B68 ^^ ^^^^^^3 ^1087993 FAS PEPTIDES AND ANTIBODIES 
compositions for the use of aP"'^^*"^^^^ ANTIBODIES USB184034 Deoxyribonuclease II 
TOR MODULATING APOPTOSIS WOO \ MB } A ^^SidSSum W001 18042 APOPTOSIS PROTEINS 

WO^B^S 

CARD PRCTEINSINVOLVED'IN CELL DEATH REGULATION 
AssfctedabovOnaralat^ 
^trl^S^ 
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99/1 2973 and references oited therdn wrth ^"^""f™. methods known to those sklHed in the art. 
domains of such receptors ere known and ^^^ d T that it Wnde to an epitope on the Hgand which 
A^rtfmartf the invention is directed to an antibody *» ra ^ z " a J^ r8cept or but not a second receptor; In a 
ttd to. bind while tojrt-M Jft^JEK** *e ligand is a nature. Baend, 
preferred embodiment both ere eel I *.rface embodiment one of the receptore 

nreferablv a growth factor, cytokine or "hemokme. in i ^ ^ pieitropio effects of a natural hgand by 
£S invention is also directed to a thereof and MRUs) and monitoring its effects, 

administering the said antibody M*oMP J*J*J, of a multifunctional Hgand disclosed 

ti.» invention contemplates that this antibody is a ™fL° r _7 o ™" . * aIso -y sS heppard D.lntegrin-roecflated 
h^einySCofZeptore include tto oM . * ^^^eTzWI j\5;120C1 Supp»:S49453 Chow 
Stion of ^sfon^g growth f^tor-b^ J ^^°^ 0 ^ on ef reoognltlon and activation complexes 
STho J. Nguyen Pham TL. BoseJohn S eeroia KCJn v *°^ (25)! 5 593 ^ 0 3. Kotanko SV, Izotova IS. 
£*Ireen interleukin-6 end »Vo Pestke ^Identification, cloning, and 

MirochnitohenkC OV, Esterova J 3 ^"^^ ^^-22 and neutralizes Its ectlvity.J Immunol. 20™j™ 
cheraoterteation of a novel Wlubte receptor to* £Jn ^ ^ DU Young ^Expression, 
1B;166t12):7096-103. Oustin SE. Chun* domain of the bete(c) suburft of the human IWJL-8 
crystelfization and derivatization of the ^^iq) '^05-1 1 . MoCall AM, Shahied L, Amoroso AR, Horak 
andflM-CSF reoeptors.Eur J «°° h ^°" ^^to ^Webier LM.Incroasing the affinity for tomor antigen 
&H. Simmons HH. Nieteon U. **^^S<UM IMeV f5;166(10):8112-7. Hehler J, to™" 
enhances bispeelflo antibody oyto te*oity. J of tftetvpe 7 interferon-receptor interaction reveeted by 
S^hreiber G.New structural end «^ "^,^2^25 B olChem. 2000 Deo 22:275(51 ):40426-33.DLINEJ7: 
comprehensive mutational analysis of tite ""^"^f * dornains of receptor tyrosine kinases-) Mot Med. 

W^nann C. Muller YA, de V"™^^^oz X k^*™ BK ***** ^'J^nflRI 
2000;78(5)i247-60. ^^^Son ot S of a novel dees of the lnterleuWn-1 receptor (1L-1B) 
Nucleotide identification and ^a^^^.^iSsbased on slgnaBng-J Biol Chem. 2000 Sep 
famTy Delineation of a new class «f "- t R .: re,awd 1 pr |^ I q ^are SD, Boone T. KeHey M, Theill LE, Colombero 
2^275(39):29946. 5 4.DUNE19: ^J^fSg&ffjT^ M, Yu G, Weng J, Deleney J, Mens 
A, Solovyev I, Lee F, MoCabe S, Elliott R» Miner K, H*^"!^' " n ' oeptor for TALL-1 , e tumor necrosis factor 
SY;BoyJe WJ, Hsu H.. Protein, Nucleotide TAOls £ Tn^F^ractinfl £^ ^ DUNE , 10 . Kumaran j, 
famay member involved inB cell of the human type I interferon receptor 

Colamonicl OR, Rsh Ei*.Stnict«e-h^on Stu^rf , . ^ fc ^ p< PytowsWB, 

nFNAR)-1 eubunrt J Interferon Cytokine Ree. 2O0O Mey.zuw-*" ^^nuter region of KDR important for 
SSeaud K, Bohlen P, Witte U Zhu.Z.ldentiflcation of th ^anti-WDRantibodlesTj Biol Chem. 2000 May 
Kotion Zh vascular endotheUal 8row«h factor end ^^^^^ B ^Xlluke receptor euperfarrfly: 
S5{19>Vl4321-30.DUr4El12: Bowte V ^-^^SlKrtS^toc Biol. 2000 Apr;67(4):508-14. 
Signal generatore for proinflammatory » a " d ^ N*. Snswold DE, Capper EA, Tal-Singer R. 

R?vieW.DUNE]13; Kumar ?, McDonnaB PC. Lehr £ initial chereoterization of four novel 

WeBs 01, Ddyle ML, Young PR.. Protein, ^ c '~*™^'™ ,T2TC(14):10308-14.DUNE114-. FuBo K, NosakaT. 
Imbereof the intedeuld^l f^J B^o^ 

KoBma T, Kawashima T, Yahata T, Copeland ,"j~y na reo8 ntor similar to the common gamma 

Sotein. Nucleotide IWolecular cloning ^ n a J^^ r l^ZSt^^ AC, Hermans MH.SignaBng 
cTein.Blood. 2000 Apr 1 ;9B»7):2204-1 ^ D "^^^« CeU Endocrinol. 2000 Feb 25;160(1-2):1- 

mechanisms of cytokine receptors ™ d n ^^^^,^Sn? eoeptoMlke prbteln expressed in testis, lung, 
9. Bevlew.DUNEllS: Chritton SU Sheng M •^^. a i ^ e .y^3j. 697 . 7 o2.DUNEl17: U H. Chen J. Huang A. 
and spleen-Biochem Blophye Ree Commun. 2000 Jar ^7,267 3 »;~y^ ( N p7 oteiI , ( Nuc | ao tide. OMIM Qoning 
ISson J, Heldene S, Foster J, D° w ^ p l° u I ney ^nlTs of Ae^T? cytoWne ftinily.Preo MatJ Acad Sci U S 
anS ch«acterizatlcn of IL-17B ^and ^17C^« new members o gj^g*,, A , SJeron M. Bismuth G.The 
A. 2000 Jan 18;97(2):773^.DUNE118-. °^flrcD5 mertates ite Inhibitory action oh frcelf receptor 

pseudo-lmmunorecepter tyrosino-b^ed activaton ^«f^*™gw«**> MH, Bees SH. de Vos AM. 
slgnaling.J Biol Chem. 2000 JBn 7;275n):S48^DUNEn9. i Ogand-bindlng domain of the TrkA 

ftTteiTstructure Crystal stweture ^^jffS^SSS- UuTcSank WW, O-LoughHn T, O'ReBIV P. Center 
receptor.Nature. 1999 Sep 9 ^ 1l ^ 9 d ^:°"Sfor lit leSSi-16 binding end lymphocyte actfvationJ Bio! 
DM, Kornfeld H.ldentiflcatlon ^^of « i CW t domata '""""^ensh^ts H , Rnbloom DS.The lnteHeutan-10 
Chem. 1999 Aug IS^ 74 ^ 529387 -!^"^!^ P™ton in mononuclear phagocytes.J Interferon Cytokine 
signal transduction pathway and regulation of ^k,^ toumannTDual algnallngTOle of the protein tyrosine 
Res.. 1 999 Jun;19(6):563-73. Review -^022.^ ^"^" ^n^by mterleukln-B cytokine receptore In 
phosphatase SHP-2 in regulating «Vr«« i «^f ^^t^^SfKbiSc TTPflenz S. Muller-Newen G, Kurapkat 
hepatic celIe.Mol Cell Biol. 1999 ^fjf^J^^^J^^ j.. Proteto. Structure The signal 
Q. Scheek RM. Dljkstra K, «f nri f ^0^^ ^o*™ h « M »' oto 8V ^ 

transducer gplSO: solution etructure of *e K ^™^«™^°' wicholeon SE. Layton JE, Ounn AR.The 
irfon-Protoln Scl. 1999 JenjBlDiB-l "^"tXL!^ embryonic stem cell 

carboxyMermmal domains f , Bg"^*^ l^ST \*Stt&%^WJDUm3* Hibi M. Hlrano 
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2001:167 1238-1244; CD4+CD2B h«flh Hew V ^ ^ 1245 _ 125 S. 
Brown, Gordon J. Freeman, and Dawi a. nauer, 

^#*«Wv sfilactfid from the group consisting viruses wm«i « rec0 g n fee 8 a cancer cell, m one 

^no^ 

their succeptibBlty to disease or infection. ^^^°™~~. ntfld immune response to the virus benefits the 

£or Station against the virus, so ** cited I therein). The Invention also directed 
Teatment of the eanoer cells (see for example USP 5^ 9 "^ a a „ pfieatton8 e g. adenovirus) which is engmeered 
ttCh a virus (axoludindviruses known J^yj^KMJ teeX example EP 1038987, WO 94/10323 
to expresses on its surface a ca near targe ting * * s a £, od of , dentify lrig the expression or over- 

and the art cited therein). The invention s also «reotedtoa me™ sybstraotive screening relative to 

eSrwslon of.cel. surface markers as^cjated wrth W^fttSl Phags dfepley or the like. Such markers may 
markers also expressed on non-Weoted such ^ J* J"™*** Anti-virus markers including influenza virus 
ETiwE fo? vaodne-type or other ^^^^^^^^Z art (see for example USP 55891 74) 
mXrs and methods of identifying new such «^JJJ*^S«. f Qerha rd W..Curr Top Microbiol Immunol 
Zedso The role of the antibody response in influenza ,J? UB ' m jT^ blsoeeH j C antibody recognizing influenza A 
2MV26™17 -90, Femandez-Sesma A, Schulman JU Mo ;«™^^5w^ 199 eJul;70(7|:480a4; 
v^siTpr^in^ 

Todorovska A, Boovers BC. Dolezal O, Kort M, Hoofleno ^ ' peb 1;248(1-2J:47-66„ S^rz 

ttiabodies and tetrabedies for cancer ^^SXs4nf.cted cells. Eur J Immunol. 1987 AprjIT W571- 

Yewden JW, Bevan MJ. Hybrid ■"•■^"SMEJita entibody recognizing influenza A virus MZprotein 

me invention^ *--o^— J. 

S exposed for recognition by the Immune system. The ££™™°™ a Xody mat binds to such Immunogenic 
Xdy or fragment thereof by. using an an »mmune ^^^^clonal sere. The Invention also 
Srtion and the antigen as a target for J?hage disp ^ W"*™ « mB antigen by screening patient sera 

Contemplates identifying antibodies which '^S'KL that such multifunctional Hgand 
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Claims 

S^rSTt tareet ligands* on the same target cell* and adapted to bind 
S3 to foefofferent target Hgands, said multispecific Mgand conmnsing 
afet^eTbinding moiety which preferentially* recognizes a first target hgand 

tareet lieand the first target binding moiety adapted to bind to the fire t target 
SdSendentby of the second target binding moiety binding to the Second 

£aX£e first target moiety having an off-rate which at ^ exceeds ^ 
on rate of the second target binding moiety for the second target hgand to ^rovrie 
onSmity for the second target moiety to bind the second target hgand when the 
SSSSk bound to the first target Hgand, the second terget bmdmg moiety 
bTving a relatively diminished ability to bind and/or stay boimdto the second 
SXand independent of foe binding of the first target bmdmg moiety to the 
first target Hgand. 

2 A multispecific ligand according to claim 1, wherein sakl first target binding 
mofeTre^gmzes a target cell-associated* target ligand, for example a hgand 
which lis exclusively expressed, primarily expressed or over-expressed to 
advantage on the target cell population and said second target bmdmg moiety 
SgSTnon-terietcefl^sociated target Hgand which is present on target 
cells and non-target cells, for example a receptor, including a decoy receptor. 

3 A multispecific ligand according to any of the preceding claims, wherein the 

' intrinsic* affinity of the first target binding moiety is greater than the intrinsic 
affinity of the second target binding moiety. 

4 A multispecific ligand according to any of the preceding claims, wherein the 
' relative affinity of the first target binding moiety is greater than the relative 

affinity of the second target binding moiety. 

5 A multispecific Hgand according to any of the preceding claims, wherein foe 

" relative on-rate* of the first target binding moiety is greater than the relative on- 
rate of the second target binding moiety. 

6 A multispecific ligand according to any of the preceding claims, wherein the 

* intrinsic on-rate* of foe first target.binding moiety is greater than foe intrinsic on- 
rate of the second target binding moiety. 

7 A multispecific Hgand according to any of the preceding claims, wherein foe off- 
rate contribution to foe affinity of foe first target binding moiety is proportionally 
greater than the off-rate contribution to.the affinity of foe second target bmdmg 
moiety. 
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8. A multispecific ligand according to any of the preceding claims, which is a 
multispecific antibody. 

9 A multispecific ligand according to any of the preceding claims, having a center 
of mass which favors the binding of first target binding moiety to the first target 
ligand. 

10 A multispecific ligand according to any of the preceding claims, wherein the 
* center of mass is in the Fab portion of the molecule and wherein at least one 

portion of said multispecific ligand is adapted to advance the leading edge of Fab 
of the first ligand binding moiety in the direction of flow of a liquid relative to the 
leading edge of the Fab of the second binding moiety, while being earned by the 
liquid. 

11 A multispecific ligand according to claim any of the preceding claims, wherein 
the center of mass is located substantially at the center* of the Fab portion of the 
molecule and wherein the Fab 2 portion of the first ligand binding moiety is longer 
than the Fab portion of the second binding moiety. 

12. A multispecific ligand according to any of the preceding claims, comprising a Fc 
portion and a hinge portion and wherein one or both of a) the length, amino acid 
composition or* molecular weight (or various combinations of these interrelated 
fectors) of the Fc portion; and b) the amino acid composition of hinge portion* 
are selected to increase the circumstantial 4 off-rate of the second ligand binding 
moiety where the first ligand binding moiety is unbound relative to the 
circumstantial off-rate of the second ligand binding moiety where the first ligand 
binding moiety is bound. 

13. A multispecific ligand according to any of the preceding claims, wherein the 
intrinsic 5 affinity of the second ligand binding moiety is greater when the first 
ligand binding moiety is bound to the first target ligand relative to when it is 
unbound. 



1 Fab has to be broadly enough defined to cover a single domain 

2 Fab has to be broadly enough defined to cover a single domain 

3 includes length 

4 shear rate, presence of degrading enzymes ' 

5 this has to be carefully defined 
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14 A multispecific ligand* with at least two different binding specificities for 
different target Kgands* on the same target cell* and adapted to bind 
simultaneously to the different target ligands, said multispecific ligand comprising 
a first target binding moiety which preferentially* recognizes a first target ligand 
and a second target binding moiety which preferentially recognizes a second 
target ligand, and wherein said first target binding moiety recognizes a target cell- 
associated* target ligand and said second target binding moiety recognizes a non- 
target cell-associated target ligand which is present on target cells and non- 
target* 6 cells; and wherein the affinity of the second target binding moiety for the 
second target is less than that of the first target binding moiety for the first target 
ligand, the first target binding moiety having an affinity which is at least sufficient 
for the first target moiety to bind to the first target ligand independently of the 
second target binding moiety binding to the second target ligand and an off-rate 
which at least sufficiently exceeds the on-rate of the second target binding moiety 
for ffie second target ligand to provide at least sufficient opportunity for the 
second target moiety to bind the second target ligand when the first target binding 
moiety is bound to first target ligand, the second target binding moiety having a 
relatively diminished ability to bind or stay bound to the second target ligand 
independently of the binding of the first target binding moiety to the first target 
ligand, such that the multispecific ligand will bind to the target population of cells 
in preference 7 to the non-target population of cells. 

15. A multispecific ligand according to any of the preceding claims, wherein said 
second target binding moiety comprises a bioresponse modifier bound to a VH or 

VL or both. .'. , 

16. A multispecific ligand* with at least two different binding specificities for 
different target ligands* on the same target cell* and adapted to bind 
simultaneously to the different target ligands, said multispecific ligand comprising 
a first target binding moiety which preferentially* recognizes a first target ligand 
and a second target binding moiety which preferentially recognizes a second 
target ligand, and wherein the independent affinity of the first and second target 



7 ^iTtenn^eeds to be defined in terms of baseline of expected augmented binding even where the 
affinities would be comparable. 
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binding moieties to bind to stay bound their respective target ligands is selected to 
fevor binding of the multispecific ligand to a target cell relative to a cell having 
only one of the target ligands on its surface, and wherein at least the first target 
binding moiety has an off-rate which at least exceeds the on-rate of the second 
target binding moiety for the first target binding moiety to provide opportunity for 
the second target moiety to bind the second target ligand when the first target 
binding moiety is bound to first target ligand. ' 

17 A multispecific ligand according to any of claims 1 to 13, wherein the affinity of 
' ^ first target binding moiety is at least 5 times greater than that of the second 

target binding moiety. . 

18 A mullispecific ligand according to any of claims 1 to 13, wherein the affinity of 
the first target binding moiety is at least one order of magnitude greater than that 
of the second target binding moiety 

19 A multispecific ligand according to any of claims 1 to 13, wherein the affinity of 

* the first target binding moiety is at least 1.5 Orders of magnitude greater than that 
of the second target binding moiety 

20 A mullispecific ligand according to any of claims 1 to 13, wherein the affinity of 

* the first target binding moiety is at least two orders of magnitude greater than that 
of the second target binding moiety 

21 A multispecific ligand according to any of claims 1 to 13, wherein the affinity of 
the first target binding moiety is at least 2.5 orders of magnitude greater than that 
of the second target binding moiety , 

22 A multispecific ligand according to any of claims 1 to 13, wherein the affinity ol 
the first target binding moiety is at least three orders of magnitude greater than 
that of the second target binding moiety < 

23 A multispecific ligand according to any of claims 1 to 13, wherein the affinity of 
the first target binding moiety is at least 3.5 orders of magnitude greater than that 
of the second target binding moiety , _ 

24. A multispecific ligand according to any of claims 1 to 13, wherein the affinity of 
the first target binding moiety is at least four orders of magnitude greater than that 
of the second target binding moiety . 

25. A multispecific ligand according to any of claims 1 to 13, wherein the affinity of 
the first target binding moiety is at least 4.5 orders of magnitude greater than that 
of the second target binding moiety . _ . 

26. A multispecific ligand according to any of claims 1 to 13, wherein the affinity of 
the first target binding moiety is at least five orders of magnitude greater than that 
of the second target binding moiety 

27. A multispecific ligand according to any of claims 1 to 13 or 17 to 26, wherein the 
intrinsic off-rate of the first target binding moiety is at least five times greater 
than that of the second target binding moiety 

28. A multispecific ligand according to any of claims 1 to 13 or 17 to 26, wherein the 
intrinsic off-rate of the first target binding moiety is at least one order of 
magnitude greater than that of the second target binding moiety 

29. A multispecific ligand according to any of claims 1 to 13 or 17 to 26, wherein the 
intrinsic off-rate of the first target binding moiety is at least 1.5 orders of 
magnitude greater than that of the second target binding moiety 
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30 Amoltispecific hgand according to any of claims 1 to 13 or 17 to 26„ wherein the 
fotrinsic off-rate of the first target binding moiety is at least two orders of 
rmtmitude greater than that of the second target binding moiety 

31 rSpeSligand according to any of claims 1 to 13or l7 to26 wteremthe 
Strinsic off-rate of the first target binding moiety a at least 2.5 orders of 
maemtode greater than mat of the second target bmdmg moiety 

32 rmmfepecL ligand according to any of claims 1 to 13 or 17 to 26, whaanlte 
SSo^teofthe first target binding moiety is at least 3 orders of magnitude 
greater than that of the second target binding moiety 

33. AmSLp^ific Ugand according to any of claims 1 to 13 or 17 ^ 26, wheremthe 
fatrinsic off-rate of the first target binding moiety is at least 3.5 orders of 
magnitude greater than that of the second target binding moiety . ... 

34 rS^eSligand according to any of claims 1 to 13 or 17 to 26, ^herem the 
m3c off-rateof the first target binding moiety is at feast 4 orders of magnitude 



<m-.ater than that of the second target binding moiety 

35. fmS^ifiVhgand according to any of claims 1 to 13 or 17 to 26 whenainthe 
mtetasic on-rateof the first target binding moiety is at least 5 tones greater than 
that of the second target binding moiety 

36. Amoltispecific figand according to any of clahns to 13 or 17 to 26 ^herern the 
tatrinsic on-rate of the first target binding moiety ■» at least one order of 
maenitude ereater than that of the second target binding moiety 

37. rSpec^Kgand according to any of claims 1 to 13 or 17 to ^ wherem the 
mtrinsic on-rate of the first target binding moiety is at least 1.5 ordersof 
magnitude greater than that of the second target binding moiety 

38 A Sp ecific hgand according to any of claims 1 to 13 or 17 to 26, wherein the 
tatrte on-rate of the first target binding moiety is at least 2 orders of magnitude 
greater than that of the second target binding moiety 
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